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ABSTRACT 

Under the sponsorship of the Engineering Foundation 
and the co-sponsorship of the Society of ffoaen Engineers, a 
conference on '^Hoaen in Engineering — Bridging the Gap between 
Technology and Society** was held* The conference's goal vas to 
consider the extent to which a greater participation of voaen in 
technology can arrest the widening gap developing between technology 
and society and to propose a national strategy for increasing this 
participation. This document contains the addresses of invited 
speakers concerning various aspects of the problew as well as 
background inforiation. The aain thrust of the conference was carried 
out through action-oriented workshops. Workshop I addressed the 
problea of the gap between technology and society and the role of 
woaen in reducing it, and Workshop II considered women as engineers 
and their opportunities^ These two workshops served as background 
priaers. Workshops III, IV, and V considered programs for the 
effective participation of woien engineers in industry, governaent, 
and education, respectively. A sixth workshop pursued the 
philosophical aspects of the problei being considered. In the suiiary 
an outline is given of workshop activities, including recoiBendatiocs 
and resolutions. A selective bibliography and a post-conference 
newsletter are presented in the appendices. (Author/PG) 
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The Cofifercuce 



I'ndcr sponsorship of the Kn]^inf(Tinv5 Koundation and the 

<<)-s|)onsorship of tlu- So( iety of Women Kni^incers, a eonfcrcnc c on "Wonu-n in 
Knginccrin^ hrid^in^ the (iap Between I'echnolosy and Soeietv" was hold al 
New Kngland College, Ilenniker, New tiampshire, July 12 16, 1971. 

I he Conference gathered a small, selected ^roup of engineers both women 
and men as well as industrialists, ect)nom>sts, educators and Rovernment 
personnel, who were willing to spend a week of hard work in the monastic 
isolation of the quarters provided by the New England College at Ilenniker. The 
goal was to consider the extent to which a greater participation of women in 
technology can arrest the widening gap that is developing between technology 
ait'( societN and to propose a national strategy for increasing this participation. 

Invited speakers addressed themselves to various aspects of the problem and 
provided background information, while the main thrust of the Conference was 
through action-oriented workshops which were loosely structured to allow 
freedom to the participants to contribute to the defining of the workshop tasks. 

Workshop 1, which addressed the problem of the gap between technology 
and society and tlie role of women in reducing it, and Workshop II. which 
considered women as engineers and their opportunities, served as background 
workshops, each one attended by half the Conference attendees. These were 
followed by Workshops III, JV and V whi'.h ran concurrently and considered 
programs for the effective participation of women engineers in industry, 
government and education, respectively. A sixth workshop was formed after 
Workshop IJI had completed its task, because a need was felt to pursue further 
some of the general, philosophical aspects of the problem being considered. A 
seventh was concerned with coordinating the work of the separate workshops. 
Workshop summary reports and recommended resolutions were presented to the 
Conference on the last day. All but one of the r<Jsolutions were passed. 

The difficult task which the Conference had set itself was approached 
couragecusly with ^fratifying results. On the whole the Conference objectives 
were aciomplished. The Conference also generated an enthusiastic personal 
commitment on the part of all in' attendance to take individual actions in 
bringing about more understanding of technology within our society and greater 
encouragement to women to contribute their ^alents to the field of engineering, I 
Finally, the Conference identified problem areas that must be explored further, 
organizations for the carrying forward of positive programs for action, and the 
topics for additional exploratory conferences.'*^ 



The Proct'i'dings 

Ihc Conference was committed from the time of its organization to 
publishing its results and disseminating them as widely as possible in a vigorous 
effort to implement its proposals on a national scale. I his volume thus resulted. 

J'he Conference talks are presented first, followed by the workshop outlines 
submitted by the workshop chairmen. These outlines < onlain tlie salient points 
covered during the workshop discussions and the recommendations, which 
constitute in essence the strategy for future action that emerged from the 
Conference. Also contained in the outlines are the resolutions proposed by the 
workshops and passed by the Conference. 
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^For a report of the Cv)nference attendees' activities dur.ng the first six months following 
the Conftrencr, see the Xewslettcr in Appendix A. 

•^A follow-up conference sponsored by the Kn^im cring Foundation has been planned for 
July 16-21, 1972 and will be devoted to "Women tn tngincering and Management". 



It is our hope that the information an(i rcommcndations contained in th<;sc 
Proit cdinj^s will serve as a sourc c of information and guidanc e to organizations 
and in(i:viduaU from all sectors of tlie nation for increased understanding of the 
issues addressed by the Conference and ft>r plans for action tha» uill reasonably 
and effet tively deal with the problems that were considered. 



rhe idea of the Conference started in 1970 at the College of Engineering of 
the University of Illinois at Chit ago Circle and evolved in meetings between 
members of the Chicago Section of the Society of Women Engineers and 
students, faculty and administration members of the College Vivian CardweJl, 
William DeFotis, Barbara Fox, Marian Gleason, Theresa Horton, Nancy Nihan, 
Niva Oghigian, Eileen Woods, Patricia Ann Zcman, myself -and also Grace 
Wilson from the University of Illinois at Urbana. F^ventually these mectiiigs led 
to the involvement of the Society of Women Engineers at the national level, 
when Mrs. Olive Salembier, the dynamic President of the Society, agreed to 
become Co-Chairman of the Conference and took a major role in the planning, 
execution and follow-up of the Conference and in the transcription and first 
editing of the session tapes. 

From the early stages, both the idea and tiic planning of the Conference ' d 
the strong encouragement and support of the Flonorable Martha W. Griffiths, 
Congresswoman from Michigan. Much advice and assistance came from a 
distinguished Steering Committee which, with Mrs. Griffiths and Mrs. Salembier, 
included Stanley W. Rurriss, President of Lockheed Missiles and Space Company, 
Charles F. Home, Chairman of the Board of the Southern California Industry 
Education Council, Robert S. Ingcrsoll, then Chairman of the Board of 
Borg-Warncr Corporation and now Ignited States .\mbassad<»r to Japan, David 
Reycs-Gucrra, Executive Secretary of the Engineers' Council for Professional 
Development, and Morgan Sparks, Vice President of Bell Laboratories. 

The sponsorship of the Engineering Foundation ;.nd the dedicated and 
efficient support of Dr. Sandford Cole, Director of the Engineering Foundation 
Research Conferences, made it possible to translate the plans for the Conference 
into operating reality. President Jcrc Chase, the administration and the staff of 
New England College an exciting newcomer to the fold of the New England 
colleges-contributed substantially to t^c smooth conduct of the Conference and 
provided warm and impeccable hospitality. 

Dr. John Parrish, Professor of Economics at the I'nive/sitv of Illinois at 
l^rbana-Champaign provided invaluable ideas and background material for the 
Conference. 

To the task of editing the Proceedings, Mrs. Winifred W^hite, Executive 
Secretary of the Society of Women Engineers, contributed hei skills, patience 
and unfailing goodwill. 

But above all, it was the enthusiasm of V^ivian Cardwcll of the administration 
of the College of Engineering at Chicago Circle, her diplomatic tact and her hard 
work way beyond the call of duty that made the Conference possible and the 
Proceedings a reality. 

Pubheation of the Proct'cdings has been made possible by the support of the 
Engineering Foundation, American Feleplione and Tele^aph Company , General 
Electric C'>mpan> , General Motors Corporation, and the College of Engineering 
of the University of Illinois :it Chicag > Circle. 



A ck yi o wlvdgtrien ts 



George Bugliarello 
Conference Chairman 
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Women, Technology and Society 

George Bugliiircllu, Dean 
Collvge of Enqiiieering 
University Illinois at Chicago Circle 



At a moment when our society is undergoing a crisis of conscience and 
direction, it is vital to reconsider the issue of the participation of women in 
engineering and technology. Two crucial elements of the crisis are the reappraisal 
of the role of technology and the assertion of the rights of the minorities and the 
under- represented. Thus, participation of women in technology involves both 
the "matter of simple justice"^ and the vision of our society's future. 

We know that in this country engineering has been a profession largely alien 
to women. Of course, there are exceptions, but they only serve to highlight the 
incongruity of the fact that only 1 percent of all engineers in the United States 
are women. The same proportion holds in West Germany and other western 
nations. It may be revealing to note that a recent and very detailed survey of the 
engineering profession in West Germany, undertaken by the magazine, *'l)cr 
Spiegel", "for methodological reasons . . . had to exclude from the inquiry the 
3600 women with professional engineering qualifications.'*'*^ 

We know that there are prejudices. These are the usual prejudices against 
career women in general. They lead to the bypassing of a woman for 
management training or other career opportunities because "she is going to get 
married"~po£sibly a rationalization, unwarranted as it may be by the facts» of a 
deeper attitude of homo manager or homo professional toward women. There 
are also the specific prejudices that stem from obsolete view's of 'engineering apd 
of the physiological capabilities and psychological attitudes of women. « 

We know that we have made no adjustment to make tarcersin engineering, 
or in many other professions, easier for women, on whom our present social 
structure places the greatest portion of the physical burden of raising families. 
And yet we also know tha* both our technology and the nature of engineering 
work today are releasing us from many of the spatial and temporal servitudes to 
which we have been inexorably subject until recently. .Adoption of new patterns 
of work and organization is increasingly a matter of will and attitudes. 

We already know many of these factors, and in this Conference we shall 
investigate them in greater depth. But what we, as a society, have failed to do, is 
to draw from them the inescapable conclu&ions-and to art guided by these 
conclusions. Essentially we have failed to perceive the deep societal implications 
of a technology as an activity that, for whatever reason, is carried on for all 
practical purposes to the exclusion of women. (And when we speak of 
technology, we should consider it in a broad sense— enjrineering for sure, but also 
the other professions in which organization combines with specialized know how 
for the delivery of services. This includes taw or medicine or architecture, where 
the ratio of women to men, although numerically more favorable tlian the I 
percent in engineering, is still extremely low.) 

If we accept the obvious premise that technology » intended if* this broad 
sense, has exerted the deepest influence on our society, and if we accept the 
premise, as I believe wc must, that, while we can point our future toward man\ 
directions, and we still have some frcedo.-n to do so, each < f these directions will 
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'"A Matter of Simple Justice," The report of the Presidcnt\ Task Force on Women'& Rights 
and Respomibilitics. Aprii, 1970. 

"^Der Spiegel *'Professiop«^ of our Readers. 2) Enginc<*rs/' 197 J. 
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involve technology and will largely be made possible by tcchnolc^V* then we 
must ask ourselves: 

How can we achieve the promise of our future if technology is viewed and is 
conducted as the activity of only a segment, a sexually segregated segment, of 
society? 

How can we achieve this, if our school teachers, those who to such a large 
extent exert such a major influence in shaping the future oi our society and 
most of whom are women, view technology- as alien to them and inevitably 
convey this attitude to their pupils? 

How can we achieve this if women, with the tremendous influence they 
wield as voters in making political decisions— and therefore decisions about 
technology, from the SST to urban mass transit— view technology with 
indifference or not as **their thing*' because they only use it, or criticize it, but 
do not participate in its making? (Is it not appropriate to remind ourselves, at 
this point, that in Soviet society 30 percent of all engineers are women?) 

Even more importantly, if technology has acquired the kind of pervasive 
influence in our lives that religion had in the Middle Ages— and there is strong 
evidence that in many senses it has— will we not inevitably have in our 
technology a terribly oppressive force^ impersonal ant" insensitive, if men and 
women fail to become jointly involved in it, to put joikitly their shoulders to it, 
to nurture it jointly? Because only if they do so, can technology reach ;he 
universality it needs to truly serve society. 

These are the issues that the maiority of our industries, our government and 
our schools of engineering seem to have perceived only imperfectly and that 
need to be better defined and translated into plans for concerted national action. 

The question before us at this Conference is therefore a two-fold one: 

In the first place, can we more clearly ic^entify and analyze the elements of 
the gap between women and technology-— and, therefore, between society and 
technology? 

In the second place, can we evolve a national plan to bridge this gap through 
a greater involvement of women as engineers in industry, in the government, in 
education? 



George BugiiarcUo 

George Bugliarello holds an engineering degree from the University of Padua^ 
an M.S. from the University of Minnesota and a Sc.D. from Massachusetts 
Institute of Technology (1959). 

In 1959, he went to teach at Carnegie-Mellon University where, in 1964, he 
became Chairman of the Biotechnology Program and, in 1966 Professor of 
Biotechnology and Civil Engineering. Since September 1969, he has been Dean 
of the College of Engineering at the University of Illinois at Chicago Circle. 

In 1967, he received the Huber Research Prize of the American Society of 
<^tvil Engineers. In 1968, he was State Department Specialist in Venezuela and, 
later that Veaur, a NATO Senior Post-Doctoral Fellow at the Technical University 
of Berlin. 

He has authored over 100 publications in the areas of biocngineering, fluid 
mechanics, computer languages and social technology and is editor of the book 
Bioengineering- An Engineering View. 

He is currently Chairman of the American Society of Civil Engineers' 
Engineering Mechanics Division Executive Committee, a Director of the 
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Biomedical Knginccring Society, Chairman of the Committee on fcducutional 
Systems of the Commission on Education of the National Academy of 
Engineering, Chairman of the Advisory Committee on Technological In iovatiOii 
and Monitoring of the National Academy of Sciences, editor of Hiorheo ngy and 
on the editorial boards of the American Journal of Cybernetics, Eniiroumental 
Letters, Biomedical Engineering Journal, Journal of Hydraulic Research, Jiumal 
of Educational Technology Systems, and Fluid Mechanics - Soviet Research. 



ERIC 



10 



Women Engineers 
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Olivrr Saicml)it'r 
National President, Society of Women Enj^tfinrs 

I he Soricty of Women Kngineers is an eduratiorial. nonprofit orj^anizatKjn 
founded twenty-one years ago with the basit purj)oses of making known the 
country's need for women engineers; to encourage youn^ women to consider an 
engineering education; to inform young women, Iheir parents^ counselors, and 
the public in Rener;il cjf the qualific ations and achievements of women engineers 
and of the excellent opportunities open to them and. hopefully, to help in 
bridging the gap between technology and sot iety as it now exists. 

In the relatively short years of th^- existence of the Society of Women 
Kngineers we have ac c omplished a number of things which are noteworthy and 
interesting. We have c reated the Lillian Moller Gilbreth Sc hcjlarship given ea< h 
year to a young woman engineering student. We have established the SWK 
Achievement Award, which is presented annually to a woman for outstanding 
achievement in engineering, I he woman who rec eives this award need not be a 
member of the Society of Women Kngineers, and since the award is not a 
national but truly an international honor, our choice cjf an Awarci Winner is 
really of signific anc e. 

I he Society, in its local sections and nationally, has organized programs for 
students, guidance counselors anu parents. We have sponsored forums, lectures 
and seminars on engineering education, and assisted women engineers to prepare 
themselves for a return to active work after temporary retirement to raise 
families- and, in th*^ present day. temporary retirement due to lack of 
engineering employment opportunity. We also serve as an information center 
nationally, and internationally, to provide otherwise unattainable data in the 
engineering field to government, industry, educators and the general public . 

One of the major things we have to deal with in attempting to provide 
correc t information is the handling of some of the myths about engineering and 
particularly about women in engineering. 

One of the common myths is that engineers have to be physically rugged 
because they work outdoors, in mines, and on diriy assembly lines. This, cif 
course, is not so. For men and women alike, 90 perc ent of the engineering jobs 
are done in air-conditioned offices. 

Another myth which appears constantly is that mechanical aptitude is the 
most important trait of the aspiring engineer. I'his can be put away with the 
"engineer's cap and overalls'' of days gone by. Intellectual ability and analytic al 
minds are muc h more important today. 

Still another myth is that engineering is too difficult. Of course almost 
anything is too difficult for the individual who doesn't want to try. In relation 
to students, however, we find this myth appearmg frequently. Actually 
engineering is not too difficult for any student who has a normally good 
background in mathematics, physits, chemistry and, I like to add, F.nglish. 
I'here's not much point in knowing what you are doing if you < aii't 
communic ate that thcjught io anycjne else. 

Of course, there's always the cjici saw that engineers do not move up the 
executive ladder. I think as you meet seme of our speaker^, and as you have 
alre'uiy met representatives of New Kngland College, you will realise that we 
have dis-proof of that in our midst. Many of the people who will spe;A to you 
during this Conference are people who started with an engineering ba( kg:ound 
and have cer*ainly i limbed well up the executive ladder. 

Women engineers have been getting some assistance recently in debunking 
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the old myths. The Department u{ l.abfir lias published a pamphlet lately on the 
subje(t, and I \\d\c seen a number (if arti' les pubHsfied nationally whic h set out 
the truth tjuite < learly. 

1 here arc always those, hoveevcr, wh{) will not j^ive up their old ideas. I here 
are still those who plead with genuine ■ onvic tion that the woman's place is in 
the home. It's nice work if you can get it, but in today's cc onom% it doesn't 
always work out that way. 

In reality toda\ , half of all women between the ages of 18 and 64 are 
working and making a substantial contribution to the nation's economy. Studies 
sliow that 9 out of 10 girls will work outside the home at some time in their 
lives. 

.•\ continuing myth is thai women are not serious in their work and work 
only for extra money. I think all of us recognize that in today's economy pin 
money is a thing of the pi^si. 

Another myth is thai women have more days off for illness than men. This 
we hear very often. It is one of those things you never could quite disprove, until 
a public health survey really got together some statistics which showed that 5.9 
days per year is the normal absence rate for women, as compared with 5.2 days 
per year for men. 

It has been < barged that women don't work as long or as regularly as men. 
Their training is costly and largely wasted. The reality is that, although many 
wtjmen leave work for marriage and children, the absence is only temporary for 
the majority. They return lo work when their children are in school. Despite this 
break, the average woman worker has a work life of over 25 years, compared lo 
43 years for the average male. This span is continuing to break down and we arc 
finding that women arc continuing to have an increasingly longer work life. I was 
a bit sad when I found a little note on a recent report indicating that single 
w<»men (and I suppose this goes for divorced women too) average 45 years in the 
labor force. It somehow sounds like a life sentence. 

Perhaps engendered by some remnants of prejudicial feeling, it has been 
suggested that women take jobs away from men. It has also been sug|;ested that 
they quit the jobs they now hold and let the men be the breadwinners. Actually 
if all the unemployed men were placed in jobs held by women there would be 
29.3 million unfilled jobs. In addition, the majority of single women in the labor 
force support not only themselves, but possibly their parents, and they help 
educ te their younger siblings. 

S^>mcn, it is said, should stick lo women's work and should not compete for 
mei's jobs. I'his objection falls of its own weight as we legislate 
n'^ ii'disi rimination into our society. 

"What in the world do women engineers do?" is a question with which all of 
us are sooner or later challenged. Mv own answer, which ( think is quite just and 
honest, is that they do exactly what men engineers do-there is no difference 
whatsoever, 

I think I can end the myths with this one. No matter how cleverly paced the 
dinner table ( unversation, no matter how well goes the job interview, no matter 
how interesting the visit with the airline passenger in the next seat, when the 
time tomes for a women to admit she is an engineer, the next question is 
inevitable: *T)on't you find that you have trouble getting men to work for 
you?" 

I suppose it has been traditionally ac( epted that men don't like lo work for 
women. In my personal experience 1 have found that men who enjoy their work 
get it done without any thought of whether their supervisor is a man or a 
woman. By the lime you get all the contradictory statistics together about how 
many men like to work for women and how many men don't like to work for 
women, you come up with the simple answer that if a man wants to work, he is 
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i»oinK to work, whether it is for a rnaii or for a woman. 

I think it is more a question of, "Docs he like to work?'' than "Does he like 
Uy work for a woman?'' I tan specifically rr( all the one man, in my whole 
career, who rcfusC(i to accept a job in my organization because he would not 
work for a woman. My feelings were hurt, because I was trying to be very fair in 
the situation. I didn't want to discriminate against men. He didn't take the job 
and he left. A htlle while later I Mel the head of the company who did hire the 
man. And do you know that although he had a man supervisor there, I tound 
out thai he didn't want to work for him either. So we were bat k in the same 
position of simply using a smoke screen. 

J feel that it is quite unworthy of a man to pretend he doesn't like to work 
for women. After all, they do it in their private lives and I sec no reason why 
they should be any different on the job. 

So much for thv* myths. Now let^s look at the realities. I do think it would be 
interesting to identify ihe women en;.,inc-ers in this group, and ] would appreciate 
it if all of them would stand up and be counted 

That's about half the people in the room, which makes a very nice mix. The 
most important thing, however, is that those of you who were not identified as 
women engineers will know now that you can just turn to the person next to 
you and find out something about women in engineering first hand. I believe 
that is how we arc going to get the most out of our Conference. By the 
interchange of ideas and ( ommunication between people at our meal times and 
during social hour*^ you will get a great deal more information than you do in a 
.rune formal atmosphere. 

The workshops, I hope, arc well balanced so that we will have engineers and 
non-engineers. Most important is that those of you who arc not engineers feel 
free to ask all of the questions you have always wanted to ask about women 
engineers- I really went through the "myth" business, not because it is new, but 
because we certainly are not embarrassed by any of these questions or by a 
whole lot of others you may have in the back of your mind. I doubt that there is 
anything that has not come up before in relation to women in engineering. 

There is much to gain in exchanging information with one another. Perhaps 
some of the wonien engineers, who have been somewhat circumscribed in their 
own positions, aic unaware of the extent to which industry and educators have 
widened their horizons. We cannot fail to obtain valuable results by working 
together in trying to bring a greater understanding between society in general 
and our technological approach. 

The topic of this Conference, "Bridging the Gap Between Society and 
I'echnology," appealed to me from the beginning. Since the gap had developed, 
it seemed, fairly recently, it obviously had to be dealt with and I was sure we 
would work out some great plans. 

But I should have remembered that there is nothing new under the sun. A 
few days ago I rediscovered a report of a Conference held at M.I.T. in 1964 in 
which one of the topics presented was entitled- would you believe it- "Closing 
the Gap." 

The talk was given by a very, very important woman engineer-known to us 
in the Society of Women Engineers as the First Lady of Engineering-our very 
talented, brilliant, and dear Dr. Lillian Gilbreth, about whom a recent book has 
been written. 

This book I recommend to each of you- women engineers, women-not- 
engineers, and to the men present. This book is an experieiu that you owe 
yourself. I am sure you remember Dr. Gilbreth as the mother in (Cheaper By the 
Dozen, Belies on Their Toes and other stories about the Gilbrelhs, who are an 
exciting and interesting family. But the new book, written by her son, Frank 
Gilbreth. Jr., called lime Out for Happiness is about Dr. Gilbreth, the woman 
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ongineor. It answers many of the questions wliich may rome to vour own mind 
about the problems of women in engineering. \ o me, personally, it is a great 
inspiration and I am sure thai our women in engincerinj? throughout the country 
feel this v/ay. I recommend it strongly. 

But to get back to Dr. Gilbrcth's talk entitled "Closing I he Gap/' I would 
like to read you just a paragraph or so: 

"I^ct us see what our past has to tell us about closing gaps. Or more 
especially about finding answers to problems. From their cirlier his- 
tory, engineers and scientists have been concerned with problems. I 
am going to consider that part of their work called management. First 
I would like to look back into history to find out what experience in 
closing the gap engineering and science have to offer. It seems to me 
the first thing they offer us is a code of ethics, l! is a very simple 
code. Kasy to say, but not so easy to live up to. It says our job is to 
utilize the resources of nature and of human nature for the benefit of 
mankind. 

**Of course if we arc going to utilize them we first have to know 
what they arc and where they arc. Then we must think about how to 
utilize them. How to take an idea that some scientist has creatively 
formulated and put it into useful shape. This too is a creative experi- 
ence. A closing of the gap. For when we take ideas, perhaps originat- 
ed by others, and work with them and organize them and put them 
into actual use by you and me and people in industry all over the 
world, we have utilized resources, both of nature and of human 
nature. 

**In the wide w^orld today this is one of the most exciting pro- 
cesses of development. People of all countries as they learn more 
about engineering and science arc discovering for themselves that 
they have resources they never even knew about." 

I am sure that those of us today who are sitting in the beginning session of 
this Conference will find by the end of the week that each of us has come up 
with resources we never even knew existed. 



Olive Salcmbicr 

OVive Salembicr, National President of the Society of Women Engineers, is a 
Packaging Engineering Consultant in Phoenix, Arizona. Educated in Commerce 
and Education at the University of British Columbia, she later turned to 
packaging engineering. She has served as President and Chief Engineer of a 
packaging firm in Los Angeles and of Specialized Packaging Engineering 
Company of Phoenix and has taught extension courses, short courses and 
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and Arizona State University. Mrs. Salembier was the first woman electee to 
Sigma Pi Epsilon, honorary packaging fraternity, and the first woman to w n a 
first prize in a National Packaging Competition of the Society of Packaging and 
Handling Engineers. She won another national prize in the Military Packaging 
Competition and has been cited by the United States Navy, the American 
Trucking Association, the Society of Packaging and Handlmg Engineers and the 
American Material Handling Society for her many contributions to the field of 
packaging engineering. 
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Frcsidonl, Lockheed Missiles and Space Company 

It seems worthwhile to provide, at least briefly, a backdrop for the position 
of industry on this subject of major concern to the attendees at this symposium. 

Our view is necessarily pragmatic. We raust at once take the long-range point 
of view as well as the short-range. Within this depth of focus we must define the 
problems and hopefully plot their solutions, if any, at the same lime allowing 
for costs which n^ust be paid and setting goals that are economically viable. All 
of these rather obvious elements in the industrial picture are, of course, sensitive 
to a number of equally obvious factors. Among these arc the problems of 
resources and, in particular, the human resource. It is becoming increasingly 
apparent that the latter can no longer be taken for granted. 

As engineers and scientists we are all painfully aware that in the 
short-term— we hope— the word **technology" has becrme synonymous with 
pollution and war. Our young people are no longer impressed with 
man-on-the-moon accomplishment. The fact that our problems require more and 
better technology has so far failed to penetrate the din of rock and roll or 
whatever other piper is predominant at the moment. This near-term pseudo 
idealism will result in a long-term problem— namely, a shortage of technologists. 

The young are nof alone in complicating the future. The more mature 
generation has improved on the rose-colored glasses complex by adding 
rose-colored ear plugs. The SST question has many valid arguments pro and con. 
Its recent defeat in Congress is alarming because the action was based on sheer 
ignorance. The degradation of our defenses is based on a public mood whir h has 
many roots but the taproot is the war in Vietnam. This attitude is certainly not 
difficult to understand. The longer-term effect is brought on by those who 
reason that the Communists are reaiiy not bad guys; all we need is a treaty and 
our only remaining problem will be an excess of plowshares and pruning hooks! 

Putting all platitudes aside, the fact remains that one day, if things continue 
as they are, this nation is going to be faced with a crisis that will place almost 
unheard of demands on our technological capacity .... another sputnik, 
perhaps, or even another Pearl Harbor. 

So, it is timely and appropriate that the Engineering Foundation and the 
Society of Women Engmeers should sponsor this Conference at what may well 
be a crossroads for technology in America. 

I personally believe that technology is going to survive the present attacks 
aiid go ahead with its important work. Whether we like it or not, we live today 
in a world beset by problems that demand solution; many of them have been 
postponed about as long as they will stand. And many, perhaps most of these 
pioblems, are technological in nature and probably can only be solved by 
technology. 

So, if we are going to solve our problems, we are going to need more and 
better technology —not less. We are going to need more and better, not fewer, 
engineers and scientists. I believe our society — young and old— will come to 
reassess the value of technology— properly applied to the right problems— in the 
making of a better world. 

Both the National Science Foundation and the Department of Labor predict 
a need for half again as many engineers in 1980 as in the peak year of 1968. Dr. 
Chauncey Starr, Dean of the UCLA School of Engineering, points to lower 
enrollments caused by today's unemployment and predict* that four to seven 
years from now there will be a shortage of graduating engineers. 
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Others out that as nu'nibcrs of the baby boom of the 40's and */(?'s 

bet.'oiiie mote ami niori* afl'Iuciit consumers, professional shortai^es of all kin- is 
v'.iH dex'elop- to be filled by smaller and smaller graduating classes d posl-booiN 
babies. 

The last ni the bt>om is approat ling college now, and shorUv^^cs o( doctors, 
lawyers, dentists, and other professionals already are apparein and growing, 
steadily, [ hese i)rofessionals are dr. wn from the same brainy poo' as the 
engineers, so it seems reasonable to prediet a serious shortage of (jualified 
engineers an 1 engineering graduates by the late 70's or earlier. 

I will, then, for the purposes of th's diseussion, assume a strong deriaiid for 
new engineering graduates. I'his seems a reasonable assumption, but one must 
remember that it is there, and I feel it is a prerequisite to much of what follows. 

Parenthetically, then, the eytent to which \vc in industry can increase the 
eiiiployiiieiit of women in engineering may well depend upon how well ve in the 
tc( hnological ^oinmunity carry out the spirit o\ this Conference -bridging the 
gap between our work and society. 

And the assuaiptii)n thai there will be high demand -perhaps shor ages of 
engineer.s in the late 70*s and beyond, brings me back to the view that industry 
n^ust look positively lo the employment of women. The reason is simple and 
pragnialic: women are the largest anei most promisirig untapped labor pool in the 
nation. 

Of coc^rse, there are many women workers today -almost !50 million, and 
mt)re tlian 40 percent t)f all women in the country. Hut they are i2n untapped 
pool in the way that minorities (most of whom have jobs of some sort) are an 
untaj)ped ])t)t)L They are underemployed, underutilized, and generally exclueled 
front jt)b classes nvIutc they arc needed. 

In fact, it seems to me that there are three classes of problems which keep 
business and industry Irom e fleet ively tapping and using this woman-power 
})ool; 

1. Women who arc in the work force are, for a variety of reasons, being 
underutilized. 

li. Women who would like to work find that, for a variety of reasons, they 
can't.^ 

'i. Women who could work, and perhaps should, for a variety of reasons 
(Jon't choose to do so. 

To exj)and on the first problem, there are a number of reasons why w.)men 
are underemployed. One ^; sim])ly prejudice, past and present, but as most 
students of the problem point out, prejudice today is complicated. It usually is 
not the emotional or angry or slu])id altitudes we think of as prejudice. It is, 
rather, acculturation, a calm and almost unconscious feeling of what is 
appropriate. 

As Cynthia Fuehs Kpstein points out in her book, \Vo7nan\'i Place, most 
occupations today are sex- typed by the siiciety. Truck driving is a male job. 
Nursing is a female job an<l prc^bably a man in that occupatio/i encounters as 
much prejudice, from men and women alike, us a female truck driver would. 
Medicine is a man's profession in the United States, but seventy-five percent of 
Russia's physicians are women. Elementary school teaching is a woman's job; 
college teaching is mainly a male profession, and so on. These prejudices work 
both ways and women usually hold them about as strongly as men. Surveys 
indicate that American women generally feel more confident with male doctors 
and lawyers. 

So prejudice can work directly to prevent a woman's 'getting a job she 
O „ deserves, but because of prejudices- their ow n and that of society— Nvomen often 
don*t try for the jol)s that they are capable of getting and holding, or won't 
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accept promotions tlicy arc oflcrcd. I'hcy aniKipato laihirc in '*nial(** ( oiirscs 
and **inalc" j()l)s and don't make the try. 

\'oirre all aware ;)f how few women enter engineering seliools and ol liic 
high percentage of dropouts. I he dropout rate of" all women college students is 
about double that of men. But girls going into 'Memale" majors like teaching and 
the social sciences usually stay with their phins. 

The net effect of tlu'se itiflueiv.es was reflected in the Fel)ruary issue of 
IiH^irtncrrint^ Education: Tliat of 42,966 badielur's degrees conferred by 
Kngineering schools last >'ear, only 358 to women; of 15,548 master's 

degrees, only 1 70 were to women; and of .'^,620 doctor's, just 16 were to women. 

Finally* when the relatively few women graduate, studies show that a fair 
number nc\er go to work, a larger number take jobs below their capability level, 
and, according to Alice Rossi, more than half ol employed women engineers 
(juit work before their ^Mth l)lrthday. Carolyn Perrucci, in a study last year (jf all 
the women science and engineering graduates ol a large midwestern university, 
reported that onl\ ihirty-eight percent were current h' cmpU)yed 

Ant)ther reason women are underemployed in business and industry is that 
they sometimes simi)ly don't want a better job with more wt)rk, or more 
responsibility, or more personal commitment. Ihis again may go !)ack to 
conditioning. Some women unlike most men— simply arL*n't programmed to 
regard business success as impt)rtant or fulfilling. I'hey need a job but they don't 
see it as a career, or perhaps they are more com ft)r table with their seb- image 
than they would be as a hard-driving tyct)on. 

Next, how ab()Ut the wt)man wlu) wants or needs to work but isn't in the 
labor i"t)rc< She may lack .skills, or mobility. She may have small children who 
prevent h^- working, or, again, she rnay be excluded by prejudice from the job 
she wants id feels tjualified for. 

;\iul f. ally, there is the w'^man who perhaps slioulil work, and could 
J contril)ute and would benefit f)y the process. Mrs. I.pstein describes her; 

^^W^jinen \ American society have not tended to view work as central to their 
li\'es, as ivenue for self-expression anti stimulation .... Most middle-class 
women have viewed the occupational market as irrelevant, and work as 
supplementary and contingent. J'heir education is not supposed to provide them 
with more than enough general literacy to make them good mothers and 
c()mpanions their principal rights as members of the affluent society. Thus, 
from those women whose education could more fruitfully be directed to careers 
in tlie wider wt)rld, few heroines have emerged. Our l)est women- those in whom 
society has investcJ most heavily -underperform, underachieve, and 
unclerprotlucc. We waste them, and they waste themselves." 

Well, that's a vei>' brief picture, but where does it leave us? Wliat should and 
(an industry do about .Mnplo>i(i; these women and assuring them their full 
rights? Is it all up to business, or is it a two-way street? 

First, I believe sincerely that mdustry should make a wlujle-he^rted effort to 
em|:)l()y women engineers, we'rr thinking of hereon an ec|ual hasis with men, 
and to aff(>rd them the same ()pportunities for growth, for satisfying work, and 
for a(!vancenient. 

There are several reasons why 1 feel this way: 
J. .\s I said earlier, we are g(dng to need them. 

2. 'I hey can be excelletit employees and they bring some special tjualities to 
the job, such as a different point of view, and engineering can benefit 
from fresh viewp()ints. Women liave special talents for the 
human-relations side of management, according to Michael La Sala of 
O „ Honeywell, a pioneer in the field of integrating women into 

management. "They're also good at detail," La Sala says. "'I'hey zero in 
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on Cine points tluii .nakc and save money/' Tlicy'rc ^ood Irani players, 
at coi (iin.i( lo nianai^* iiicnl consultant Kslill lUu lianan, who sa\'s lliai 
women are |)sytlu)l'- tfieally attuneti lo the new ( onrcpl nf l)usin(.\ss team 
kadership. AjkI tlicy even l>cnc*"it by the old standby, feminine inluition, 
Accortlir.^ to the Augnst 2, IDfSO, issue of Ih^siticss Wa k, personnel 
officers repeatetily cited female inluili<^)n to reporters, and a surprising 
number {)f bank t)ificers depend on it. They say lliey'd rather have a 
vvoman than a man jud.^'C a l)orrowcr's relial)ility. 
.S. It is simply morally right tiiat every one in our soi icty has tlie right to he 
employetl an<l advantcci on his merits regardless <>(" his color, race, 
religic.n, or sex. I believe dial society is coming to believe and expect this 
and, as an institution of society, business shoultj folloNV {he same 
standards, 

•i. I'ov most of us, it is llie law. but I think you will agree with nie tlial the 
other reasons are not irrelevant. 

Next, ladies and gentlemen, I disiinctly do not believe that the matter of 
hiring and promoting women in industry, as engineers or whatever, can be a 
one-way street. In fact, if you read some of tlic literature on the subject, yon 
i'\ud snch a skein of interlocking facKjr^, cause-and-cifecl relationships, 
CO ndi t icM^i in g- breeding altiiudes Ijatiing to effects which reinforce the 
conditioning, that yon almost despair at e\en solving the total ])roblein. 

I am coiivint ctl that industry working alone coidd not do the job. 1 am 
convinced that industry nnist take steps, but they must be matcht^d by cliang^'s 
in st)tiety and mary of its institutions and they must be coupled with ellorls 
and ( hanges on the j art of women. 

industrVv certainly, has much it must do. I'or (jne thing, it must gel Uie 
modern facts about absenteeism, turno\er, tenure, educational and skill levels, 
career interests, fair performance stantlards, and so on. Many people in industry 
l)elieve from either outdated data, hearsay^ <jr assumptions - much a!)oui 
women's performance thai is not borne out by the readily availaf))e slalislit s. 

Next, industry must establish firm policies on the employment and 
advancement of women, and it nnist emphasize these policies to its enipUjyees 
and to the public. 

The lair-employment problem for women is much like that for minorities. It 
is rny impression that there really hasn't been inucli resistance among n^anagers 
to the employment of minorities, but it was easier lo go along witJi the status 
quo, and it just wasn't going to happen until company leadership made tlie 
polic ies une(|uivo( al, plain, and public. I think it will take something oi the same 
emphasis lo iinplemen( fully fair employment of women. 

i think we a'so need to look thoughtfully at less o')vious management 
attitudes, l-'or example, the average good manager probably will praise a woman 
c'mplt)yee for a performance that's not quite up to what he ex])ects of a man In 
the same job. A double standard of performant e, which, viien you think about 
it, does the won^an no favors. On the other hand, to v;in a promotion to a 
responsit^le job, she probably iias to outperform her male rival by significant 
margin. 

I think business and industry must seek 'vays to accommodate to women's 
career consicle rat ions. I or exam]^le, try lo v i)rJ' out financially viable ways to 
use part-time and odd-shift workers, work tov ird meaningful leaves of absence 
for ' -ipablc professional employees' young-f .mily y ,ars, and perhaps encourage 
local universities to provide skill-maintenance c )urses that will return the 
employee to her career after several year?" leave, in )re technically current tiian if 
O she had worked steadily at her job. 




To be realistic, such plans vvcjld have to be financially feasible for the 
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lompany, but that should not deter business and industry from making the 
effort to develop them. 

And finally, for Mrs. K])stein's wasted middle-class woman, and for our 
aiient'.ted yt)uth, and even for our general public, I think we must do a l)eiter job 
than American industry ever has done to tell our stories of proj^ress, of 
contributions to st)cicty, of the self-fulfillment of careers at productive work 
within an enlightened technical enterprise. 

I mentioned the role of society in this task, and there are some 
accommodations st^ciety must make. Government is already picking up its role 
of law and regulation^ but it can look at facilitating the process with aids like 
day-( are centers, the repeal of discriminatory statutes, and so on. 

I he schools face a tremendous task bringing up enrollment of women 
students in all the professional schools, looking at special programs such as the 
skills-maintenaiu c courses I mentioned, even helping to eliminate job prejudice 
through its own policies. For example, Mrs. Kpstein points out that virtually no 
women were admitted to the prestigious Wall Street law firms until the Harvard 
Law School changed its policy to admit women students. 

Now, all this probably sounds pretty progressive and Pollyannish up to this 
point, as i* should because it outlines the way a fair-minded company should 
respond to established public policy -^^ri'pn certain conditions— And most of 
those conditions are up to the women employees. 

I mentioned at the beginning of my discussion that I must talk about costs, 
and the things I have been discussing arc costly. As a n;prcscntativc of industry, I 
must point out that a company can bear, over a periou of lime, only those costs 
that bring in at least equal valui . '] here is no way to get around it. 

And if these efforts and the related costs are to give full, or even nearly full, 
value, then there are some things the women must do, too: 

1. They must change their own attiludes-lheir prejudices, if you will -in 
many cases against themselves. I'hey must patch up their success-images 
of themselves. Women as a group turn down many chances at special 
training and many offers of promotion, which men seldom do. And 
when a company thinks you are ready for promotion, that means it 
wants to benefit by more of your potential. Consistently resist the offers 
and requests and you have to become a loss leader in the company's 
ledgers. 

2. As I mentioned before, many women go through a working life without 
regarding it as a career or really getting committed to the company or 
the job. It is easy to do, because society will almost always approve a 
woman's returning to more *'womanly" endeavors and will give her 
credit for whatever success she attained. (It would regard a man as a 
failure under the same circumstances, of course.) Such women just never 
get really committed to their professions, and a company never really 
knows what ii can gamble on that employee's job. 'I'his nresents a 
dilemma for women, I am sure, and 1 do not know the whole answer. 
But someone has suggested that at least some women should regard their 
professions as a mixed-racial marriage. Just make up your mind in 
advance that you're going to tough it out, and you may change some of 
society's attitudes. 

1 think that, particularly for engineers and scientists, this would be a tenable 
policy. Regard yourself as a professional and your work as a life long career. 
Combine it with marriage if you wish, even time off for a family. Move to other 
companies if you want, but be an engineer. There are some great models for this 
Q way of life, of course^ and more of them would make a real contribution to the 




cause of women*s rights in the working world. 



Also, lluTf jirc \v(>incn who don't phty fair uiih ihc c'()ni])any. For salcty's 
sake here, I tjuotc JUisi^wss Wtwk's slory a<^ain: ''"Ilicre's nobody .... executives 
disUke as heart ily as the collet^c ^aduau' who duesn'i plan to work pasl her first 
( hild, but [)er,suades some einph>yer lO give her a eareer-orienied jol). I he day 
slie (piit,s, she leaves two vie tiin.s: the hoss who didn't expect iier to quit, and the 
genuinely career- minded woman he won't hire or promote as a resulf." 

Next, I think wtinien professionals must undertake to educate the general 
piihlii- to llieir ca pa 1) i 1 i I ies, their attitudes toward work and their 
professions not llie strident Woman's 1. 11) approacii, please. Not because she's 
necessarily wrong for her purpv)sc's, but beea \se ihe skilled, conscienliovis, and 
contributing won^an has a i>cttcr slory to lell, and the j)ul)lic will listen and learn 
and change the jiirejudit e:, that c lutter uj:) the wliole subject. 

j\nd linally, 1 think ^ve all nuist sell engineering and science as an 
occupation. We are going to ne<"d more people, and perhaj)s your Society, Mrs. 
Salembier, ( an do the most in this area. I recentb/ saw an SK! film reflet ting 
tollegc students' attitudes and I was ir.ipressed by oje thing. The men who 
complained abovii social problems and tlieir dislike of establishment values were 
vague al>out their future plans. (Jne luui been in college for nine years, another 
only knew he dichi't want a regular job. 

liut the women were not vague. One wanted to become an architect to 
in^'ent eftective low-cost liousing for ijlacks. Another felt computer technology 
held some keys to social solutions, and so on. It may well be that women, with 
their famous intuitions, hive sensed that n{)w is the time not for talkers and 
marchers, bul lor jjro}jerly oriented do-ers engineers and organi/crs wlio will be 
able to help solve the j)roblems. 

I know tlie Society of Wonu-n laigineers is ii cavil y involved in attracting 
wt>men students to engineerinr. \'our communications and programs rellect it, 
nid 1 encourage yoa lo put even more emphasis upon encouraging capable 
N'oung Avomen lo took toward engineering for their careers. 

Well, 1 have tried to give you some sense of how 1 think induslr\' regards our 
subject. I liave tried to inject some pertinent facts of business life. 1 have 
outlined sonu* ideas Lhat iiave costs attached probably not unreasonable costs. 
Hut these ancJ t)ther ideas can be tenable, women can make these desirable gains, 
and industry can profit by theii services only so long as in a net sense they 
pay or rather Cf^r/i their wa\'. 



Stanley \V. Butriss 
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A Covcruiucut View. Wofiioi and Legislation 

riu- I loiinrdhlc Martha W. (irilTiths 
liutcd States Representative from Micln)j^(in 

I sliould like tt) hcf^in my talk by discu.ssiiii? ihc mriiilin^^ problem. If I .seiul 
oui a rctniitcr aiui I discover that ni> women eame io iiujuirc about a job, I 
would look to .see wbai the recruiter did. I would look, secondly . to see what the 
eollei^e vM" uni\'er,sit y did, because I woukl have real susi)ieioii tiiat the univcrsitN' 
i.s not informing women that the recruiter is on campus, that job.s arc available, 
and tluit the person who is doini,^ the recruit ini^^ wants lo talk with women. 

A.s a lawyer, I wouki like to tell you that there never has been a prcstii^c law 
lirni in tnis country which ^u)es to a univcrsitN' and asks to speak with women 
students unless the university insists upon it. 

ihe Tniversity of Michii^an last year rctjuircd all law firms to intcrsicw 
women. rhe\' barrctl from interviews all fiims who would not hire or interview 
women. 1 was at Duke I'nivcrsitN' in the sprin^j, and women were puttini^ on a 
real drive to .see that Kastcrn law firms were rctjuircci to intcrs'icw tlieni. I was 
amazed lo find on campus one j^url who was then j^^adiiat ini,^ in law but wlu) was 
alread\' a ^'raduate accountant passini^ the (].P,A. exams first in the Ihiitcd 
States. That little i;irl was the most valuable potential lawyer in that place for a 
iirm doini^ tax work. Ima^MUC a firm turnini,^ down an opportunity to interview 
her. It was ridiculous, ami yet tho.sc kid;, at the school were in a real bind and 
their tensit)ns were runnint,^ very hii^h as to whether or not the facult\' would lay 
down rules that would sa\' to the law firms: Wm also must interview the women. 

Now I would like to say what 1 con.sider the object i\'e lo be: To briiii^^ 
women into the human race; lo show women that in reality men and women 
both have a world in which to live. We must slu)W how the world realK' is beini^^ 
run and g^'t the old m\ ths. 

I feel that the old m\'ths t^ovcrn our lives, and, therefore, I am anxious that 
jbotb luen and women everywhere understand the thini^s that we are doini^ and 
how they affect us. 1 am i^t)ing to bet^nn by discussint; with you the latest 
lei^islatit)n that has come from the House Ways and Means Committee, which is 
part of the old nu ths. 1 refer spccificalK' lo welfare-social security. 

Since 1 have been a member of Ways and Means. I ha\'e uri^ed the committee 
to rcLpiire not that every father sup[)ort his child, but that e\'ery parent be 
icsponsible for that cliild. I want them to say to a yount^ woman, "If you want 
to have a l)ab\' at 14 years of ai^c, you are free to do so, but, my dear, you arc 
i^oini,' to have to support tiiat child." 

What are tlie jjroblems here? In the fir.a place, the poor i^irl carryini^a child 
caimot gel an education. There arc local ordinances all over this country that say 
that when a girl ha.s a bab\' out of wedlock, she no longer is allowed to attend 
high school. Nobody has ever bothered about the father, because, of course, he 
has to support the family. Hut, that little teenage girl has laid upon her the 
greatest burden of any person in our .society. .And yet, we still are enacting laws 
thai saN' that the girl has to remain at home until the chiUJ is at least three years 
old. 

I-inally, this year we got into the c()mmittce report c)n the social 
security-welfare bill that da\' care has to be made available to her; that she has to 
be permitted to go to school; and that she has to l)c given the first cliance. Hut, 
how many children have to be born this wa> before we wake up to the fact that 
a few years ago there were two and a half million W()men a!id children on Aid io 
Dependent Children? Then it became five milli()n, iu)w it is se\'cn and a half, 
and. before the decade is over, it will be 20 million. Ten percent of all .\merican 
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("hil(lrt.*n will reared on A.D.C, aiui siil] arc i:iakitii; laws that rc(juiir that 
men fx' i^ivcii lirst rliaiicc at tr.iinini^ .iiid first ()j)p<)rtijriity at jolis. 

Welfare- itself is really the result of dis( rirnitiatioii and lari^cly has Ix en 
directed towards women. It was created by men wlio believed that women 
should stay at lunne- tliai all "nice" women remain at ho:ne. This is not true of 
the lower chisses. 

The real truth is that of iSO pertcnt ol our (ollei^e i^raciuates. a uonian 
working today at the at^^ of ;>;") will continue to work an ad(-lili()nal 27 years if 
she is married; a liltle longer if she is sini,He, and Ioniser tlum that i( slie is 
divort <"d. 

What we need tti (it) is to make ihis })i( ture known to l)oth mvu and women, 
,so that they tan understantl the reality of the world. One of the reasons J feel 
thai women had refused chances at adtlitional training, and 1 unde;"sland tluK in 
the earl\' TiO's w(Hiien ciid refuse these chances, was l)ecause of counselors in 
liigli s{lu)ols aiui. in acUhlion. certain fn\ tlis that men do n(M like cultureci 
women, carried over fiom the idea that men never make passes at i^irls who wear 
i^la.sscs. J 

Let W()mcn look at the real world. In the real world to(iay there are an 
amazing numher of (Uvorces of couples in their fifties. Xow, no ^volnan in iier 
right mind who has never Wi.}rked outside the home is going to ask for a diN'orce 
in her fifties. Men arjc askiiig for those di\'orces. and. in general, it is ttie men 
who ha\'e been higlily suc<essfuh And. for whom do they trade their 
housewives? Why, it is the career girl. Wom^^'n luu'c to wake up to this, loday we 
are living in a world in which the old myths have been or arc being destroyed, 
tlu* ideas by which our mothers or grandmothers were reaTc<l are long gone. 

Now. i would feel that I had lost a real opportunity if 1 ha(i not emphasized 
tiiis point. Vnr all tlie emplo\'ers. 1 have sad news. If the social security bill 
already passed by the iionse passes in the Senate, next year the base on which 
you pay social security is going up to S 10. .5 00. 1 his is a J'/2 percent rate for you 
and your employ ees. 

Only one percent of the women in the Ignited States make more than 
SlO.OOO per year and every one in America is gtdnt; to be pa\ing on their full 
salaries. Now. supposing a woman makes S9,()00 and lie- luishanci makes 
S9,0<M)! together tliey are going to pay ^)V: percent on $18,000- Hut. if the man 
made 5^^,000 at two different jobs, when he made out his income tax return he 
couUi take a crcflit for everything above S10,r)0(). But, if a lunban(J and wife 
make out a joint teturn. they cannv)t t;'ke any credit at all. 

Tilings get rapidly worse. When the man who works and supp(M'ts liis wife, 
who lias stayetl at home, retires he is going to draw on the full base and his wife 
is going to draw 50 percent from his base. When he dies and die he will before 
iier since W(jnien live longer t}ian men she is going to get 100 percent of what 
he draAvs- iUit for that couple that made $9,000 eacti. the top on which thev 
ever will draw is S9,00(). I'hercfore, if they both paid togetiier on SI0,r)O(), they 
will get less under social seeurity while they live, and either of tiic sur\*iv{/rs will 
draw less than the widow of the man who paid on $10,500. 

W'ho is the working woman paying mto so<ial seeurity taking care of? 
Herself? iJer children? Certainly not her husl^and. ikr husband cannot draw on 
iier account at all. unless she was suppK'iug more than half of their income, Tlial 
woman paying social security tax.cs as a worker is taking care of the wife who 
did not work. 

{ do nt)t mind the mytli of c 'cry woman at home, if the man really did take 
care of her. Imt often he docs not. Many women arc the .sole support of families, 
due to the untimely death or disability of their husbands, or because they have 
l)een left alone. 

AM vou liave to do is look in anv direction and you will find laws are 



involved wilh sex discrimination. Take the .Air l-'orcc. Tntii a Tew month.', a^o, 
when I (omphiined bitterly l)eforc the iiouse Judiciary Coniniittoe, a woman to 
enter the Air i-'orcc as a volunteer had to ha\-e a liigh school echication, wliieii 
was not re(iuired of a man. In adtiition, as one of the real horr(.rs, she iiad to 
send in four |»ht)tt)^ra|)hs of lierself", one })rofiIe of her face, one })rolile of her 
body, one full fa( e, and one full body. May I ask what the Air Fort e wants? 
What are they looking ft)r? What kind of nonsense is that? 

Now that is ehant^ed, I :in\ hap{)y lo say. But all of tlie Ser\iee laws all of 
the Federal Service laws [ia\e this exact p. -^hlem. I'or sixteen years I have paid 
int;j a pension fund the exact amount of any of my male c(dlea,i;ues in Con.i^ress, 
but if 1 die before my luisbantl, my husband will not get any of the money i 
liave paid into the fund. The la\v did not look at wiio was payini; the money, nor 
the fad thai w idowi'rs also can need money. 

Until i came on the Ways and Means Committee, if you were a woman, yi>iir 
own children could ntjl draw on \-our sociai security. I iie first year al ter I was 
able to correct this inet|nity, SI 00 million was }>aid to the dependents of 
women. Until then, we had been takin^^ care of the foster children of men and 
their a.^ed parents, their inothe rs-in- law, and whomever else we took care of, but 
never anythini( for a woman atul her dependerits. 

Now, of C()urse, the law is on to much of this utd'airness. But there are still a 
lot of j)ension funds that do exactly the same thing. 'I'hey iire payini; to widows 
but not to the survivors of the workers. 

There has been some progress. Under the i9r>4 Civil Rights Act, we put in 
"Title the worti ''se\." The act was designed to give minorities the rights of 
wliite pef)plc, l)ut no one had ever thought that white women did not have those 
rights. If v'ou g;n'e minorities the rights of white men, did you mean, for 
example, th.at black women \vere going to get those rights which were denied to 
white women? 

I kept pushing in my speeches in the Mouse and finally we a- on - an 
amendment was approved in tiie Civii Rigiits Act })r()hibiting hserimination in 
employment not only because of race, color, or national origin but because of 
sex. Did it woik? Yi's, to some extent. One ease has been brought under this law. 
Other cases should be brought. It is a means by which women can, in fact, 
enforce the 14lh .Amendment for themselves; and to any of you who may ask 
wiKit does the J 4th Amendment have to do with it, 1 answer: It docs not. 'The 
Supreme Court of the United States never has admitted that any wonian is 
entitled tn tiie etjual protectioji of tlie law, or that any women lias any ''ight to 
keep pro}>erty from being taken from her, under the i4th .Amendment. Case 
after case after case has been brought, and every time that little relic of the 
Middle .Ages, the Supreme Court, has ruled that women do not have any rights. 

.Any law that is made t';at says we are protecting the safety of women and 
the safety of the human race by protecting women is valid for the Supreme 
fjourt. At any rate, the fact that the Civil Rights .Act has been amended to 
inclu<le women is of some help. I would like to give you an interesting incident. 

One of the first letters that came to me after the bill was passed was from a 
young woman who worked for a ])ublic utility in Uouisiana. She wrote to say 
that it was practice in that company to fire women who married. She said thai 
no woman ever want'jd to leave her job, but that no woman could do anything 
about it. She asked if the Civil Rights .Act could protect her. She planned to 
marry in June. I called her back and told her that the Civil Rights Act would go 
into effect the first of f idy and would a})ply to anything that happened within 
30 days, I told her to advise the company and not to quit. A few days later a 
newspaper reporter came in and said to me, *\Are any women writing to you?" I 
said, *'Ves." lie was a very good reporter and he called up the company and 
asked them vs hat they were going to do. 'The person who answered said, '^My 
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Ciod. cJid you lliink that thin^ applied to wonu'u?" I'hc reporter aPiSwcrcd, '*\'cs, 
it docs." Tfie man sai(l» 'Tor Heaven's .sake, w<.' already Iiave taken the bl<ir;ks in. 
and we take care of them.** 

Monlh.s pi-ssed and I did not hear from tliis trirl. I"inally. I could not stand it 
any longer, I wrote anti asked what had h;jppene(i to her. She wrote back, and 
her very I'irsl words were, "IMeasedo not write to nie anymore. It will aflec! the 
(onipany it upsets tlie eoiii}>any. 1 still have niy job but tlie company called me 
in and told me that they had been planning to do this all the time." She said the 
Civil Ri,i;hts Act ijad notliinj:; to do with it. I said to her. **I hope you keep this 
letter, anci 1 1k)))': \-ou have a happy lite. Vou a^-'- one ol' those who arc rnaking 
women human in the eyes of the world.'* 

1 would like to j^ive you another example of legislation tluit is good frir 
women, Kven before the Civil Rights .Vet, an act was passed for c<iual pay for 
e(|ual u'ork. I'or a long time it lay dorinant, but whal amazes me is that there is 
no publicit\- now about the success ol' this act as it is working on behalf iA' 
women. The results of actions are never wired back anc' WTitten up in the 
newspapers. I noticetl the other day an item in one of the papers that one 
company was being sued by 20 women employees for somctliing like half a 
million dollars. 1 am pretty sure thai ttiose '20 women are going to win theii' sex 
discrimination suit. That is cpiite a lot of money, and 1 would think that when 
they win, it would be headline news, but you see. '"^ you do not tell anybody 
about these actions^ you discourage other women from doing the same tiling and 
asking for the money they dcscrv^e. 

Let me give you some examples. Remember that in most of these cases 
where etjual pay is being asked, the imions must be considered. Unions are 
ecjualiy responsible with the company, and in niy opinion, they should be sue(i. 
One ^group of women obtained a very substantial settlement from their 
emphuer. The union president had the nerve to go to those women and get 
them to agree to (iivide the money among all employees. Most unions represent 
their male memheis and not the women. AH you have to do is look at the Ladies 
Garment Workers Union. Although most of the members arc women, they never 
have bad a woman as presidern and there is only one woman on the Board. To 
me, that means trouble. 

In colleges and universities there has been some tremendous research 
regarding the number of Master's degrees given to wc^rnen and the fact that 
women can l)e top teaching and research assistants. But the moment a woman 
gets her degree, all at once slio is not worth as much as her male counterpart. She 
has no opportunity anti caimot find a job 

They just sent across my desk one of the worst and the funniest of all 
examples. .Vt Duke L'niversity. not only did they have every (Jther rcstricti(3n 
known to man. but tliey rccjuired that all women live on campus and pay rent. 
The Oean of Men did not. but the Dean of \V(imen did. She checked this and 
went to the president and objected to the practice. She was fired fr<mi lier job. 

These are st)me oi tlie discriminations women face. The main problem 
remains, how can we change the attitude of the people^ because no woman 
wants this situation. One of the things we need to do is to show both men and 
women that in the real world there are laws which discriminate. They 
disv-riniinate against the wage earner in the family. I'he husband is discriminated 
against; the cfiildren are discriminated againsL .\ woman's cliiidren tlo not have 
tlie same o, )ort unities as a man's. This is true whether she is a divorcee or 
married. Is this what we mean by justice? It is ridiculous. 

We want to live in a world where every person has equal rights. My 
grandmother was left a widow antl she reared three little hoys and put them 
through high school, which was the etpiivaJcnt of <i college education in those 
days. None of her neighhors did that. She wa.s first in line when women liad the 
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riKhl to vote, and she believed thai before she died she \voul<i have the ri^ht tti 
vole for a wamun fur President. 

1 do not helievc that v^hat she t)clievcd will happen soon. One of the reasons 
is that to have a woman presi<ient of anything, she has to be ^iveii all of the 
opportunities and promt)tion5, and all of the opportunity at the steering wheel 
that a man is given. Women now are not beinjj j^iven those rights. But I believe 
that before [ tiie, it would nt>t be impossible to put a woman on the Supreme 
(.'ourt and have that body finally hiok down at a woman and say, "Yes, The 
Constitution of the Unitctl States applies to all people," 

Discussion 

Question: I would like to know why it is so net essary to ^et Congressional 
action so that the husbands of women in the military can have the same 
privileges. 

Mrs. Griffiths: It is silly. I have had a bill in foi years. Kor example, if men have 
wives with them and live outside the quarters, they get an allowance, but if a 
woman is living with her husband and she is in the military, they do not get an 
allowance for him. What yoi' really arc doing is reducing the rights of the 
women, 

I his matter < ame in my attention through a distinguished wtjman visiting in 
Detroit. She was m Vietnam before things got hot. She an<l her husband are 
doctors and were employed by the government. When the government decided 
that women must go home, they notified this woman that she had to leave. She 
said, "Well, yoii know ) am not a dependent, I am an employee." This was too 
much for the Army she had to go home. So, she went home. .\t that time, ihey 
still were employing women doctors in Vietnam, but none of their husbands 
were there. Let us be brutally frank. It did not make a difference whom you 
were sleeping with as long as you were not married to him. What kind of a 
government policy is that? fhat is ridiculous. 

On the whole, most of the statutes are written by men. I have been told by 
some women in the Armed Ft)r( es that one of the reasons that I cannot get all of 
these bills passed is bet ause the secretaries are men. It always turns out that 
there is something far more important than treating women fairly. 

QuestKm: Well, the Kqual Rights Amendment* says that .... 

Answer: I am going w stop you right there, rhe real secret of the Equal Rights 
AmeniJment is that equalization w»ll come about in law and J his is where it 
should be, because it w.ll be required by law. It would be wonderfully helplul it 
you would write to your congressmen on the Kcjual Rights Amendment. If you 
have not written yet, please do. 

Qucstinn: I am with the Department of Defense. .All these laws are woncierful 
on the books and you c an approac h private industry and force them tcj abide by 
these laws, but how do you do the same with the Department ot Deleiise.^ 

Answer: Well, of course, the attempt is being made. You have great difficulty in 
getting the departments to change th ir regulations or even to interview wom'*n, 
and give them a better job. 

*F.dUt)r\ Note: I hr l>.qual Rights AmendmenI is discussed in the talk by J.G. CfUtwilliK, 
P4«r 34. 
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I mii^iil s.i\' l() you, ih ii one ol' ihc lliini^s thai has always ama/cd inc is 

the sex in Ihv C'lv'i) Rights Aci. One oi' the wouumi who cauu' to ku- and askctJ 
for assislanci* was a woman who played hascl)aiL She- was a lit lie, liny blonde 
lh:ni^ and looked like slv* woii^hed 1 H) pounds. She was V'T\' alliaelive. This giri 
ha(i pla\'ed l)asel)all lt)r \ears al (ounly fairs wilh Ihe professionals. She could 
liil a hall !^K) leet. None ol' ihe leat^ues would sign lier uj) so linalK' she went lo 
l'inf)ire School. When soniehcxiy hired her, ihe Conmiissioner ol' Hasehall I hen 
said lhal, of torrse, you eould nc)l have a woman unipi*e. I ret^arded lint as one 
of tlic silliesl slaienieuis ever nuidc\ Baseball i' popular, <ind you would ihink 
lhal people would eonie t>ul lo see a woman ani[>ire, I eould not believe lhal ihe 
old proteelive slanee still a[)plies; ''She <'ould nol hear ihe lan,i(uai(e. 

Qutwiion: \ am ihe eo-ehairnian of Workshop 5'ive, whieh is devoted lo a 
pro,irrarn for parlieipaUt)n oi' women en«^ineers in edutalion, and one oi' the 
expecied outputs ni' I lie workshop is a set of reeommendations for aeiion We 
tiet ifled that the law might he one of liie things that wouJt) pop up. 1 woidd love 
to iiear wfial you would say. Women eni^ineers in education what kinds of 
action would you recommend? 

AnsiVi'?^: Well, you ha\'e available already tpiite a few laws. What you would 
need lo tio, and what I think sliovild he done, is lhal prinr eases sliould he 
brout^ht and tiled cases for etjual pay for women engineers, for promotions, 
and llie rii^hi lo apply for a job. ! would t;o into a place that only has men 
epi,Mnecrs and I would send in a woman. When they turned her awa^', [ would 
brin,i{ action. And women are do in,t; this. I'here i:; a ,s|roup of \v(MTien lawyers lhal 
are t^oiui; to brinj^ these actions. Women professionals should pave llieir own 
way. That is the w; y 1 feci about it. ,\sk for a pay increase. Men are paid Ci.^ugh 
for the support of their families, so why are not women? 

Question: 1 know of one case where a woman did ask for a pay increase and 
then brought up tiie article at tiie Universil\' ')f iMichii^an and, 1 think, the 
University of Ulinois, loo. She said, "Now I will ,i;o to HKW if 1 don't gel this 
raise or this promotion or a retainer, and, if I ,i,^o to MKW, the whole institution 
will be scrutinized." 

.Uiswcr: Hut that is a final actum. I would lake positive action. UKW settled 
wi*h the Univnsily of Michii^^an or far too little. HKW sliould have been much 
'.outjher there is no excuse. I'his is one of the great universities of the world, 
and women should be given opporlunitie?^- 




Martha W. (irilTilhs 

Martha W, (Griffiths has been Vnited States Kepresentat j\'e fronj lh<^ )7\h 
t^t)ns:;i e.ssfonai District oi Micfiigan eoniinuousU' snice I9^fi. Sfie received the 
U.A. (iegree from Uie University of Missouri and the J.O. degree from the 
University of Mieliigan. She war atJmitted to the Michigan bar 'i 1941 and to 
practice before the Uniicd States Supreme Court in ^955. Mrs. Giirnths sensed 
in the Michigan State Legislature from 1949 to 1052, was the first woman to 
hokl the post of judge and recorder of the Detroit Recording Court in 1953 and 
was a member of the Detroit K lection Commission. As a menibcr of the Vvays 
and Means Committee and the Joint Economic Con^miltee and as ('hairman of 
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its !*is<'ai Policy Siil)t(>niniitlcc, Mrs. Griffiths' interests arc directed toward 
soc ial security, medicare, tax and welfare reform and fiscal policy. She has made 
s})eeial efl'ort to ( c)rre< t injustic es eoiifroiiting women in employment. During 
the 91 St (A»ngress she spc)nsore<i the Kqual RicjIUs Amendment and suecessfully 
.i^nided its [jassat^e thron,t^h the House. In addition she has introdueeti ^ i^'iajor 
health hisuranee p]dposal to make comprehensive healtli rare sei^ices available 
to all Anieric ans. 

Mrs. C^riffitlis is the recipient of honorary det^recs from Eastern Micliigan 
I'niversily (n)h.'^); Mercy College of Detroit (I9()(")); Michigan State University 
(1966); and Wilson Ciollege of I'eiuisylvania (1971). She is the recipient of the 
Outstanding Aliinmi Award, liniversity of Missouri (I9G8); President's Cabinet 
.•\ward, University of Dclroit (1970); Outstanding Aeiiievement Award, 
University of Michigan (197l)); and the 1971 Annual Award of the League for 
Industrial Democracy. She is manieci to llicks O. Griffiths, attorney, Detroit, 
Mic higan< 
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The Guidance Approach — Pari I 



I)a\i(l R. Rcycs-Guciia 
KxL'cuti\c Dirut ior, liuginccrs' Council for Professional Dcvvlopinoit 

Delivered by Jcilm /Mden 
KxeLUli\c Secretary, Eji^ificcring MaJipoiccr (^oinjuissiofi 

Hiisically, this eoiiferenee lias Ijcen .geared to tho.se already praetieing 
eii^ineerini;. In luy case, I would like to make a strong stand tor those who are 
not yet in the practice of engineering; tlio yount; pe()j)le who in the future- will 
heconK" tlie practitioners or users of the profession. 

My main interest is the youth market to whom we liope to provide ttirveet 
inforiualion about ( ai eers in engineerini,^ so that Uiey ean make a hetter clioiee, a 
more informed choice, ^vhe^ the time comes for them to decide vvhicii career to 
enter, 

Kngineerin,^ is not a difficult subject to talk about if we approach it from ttie 
fvmctioiial antl academic side. However, il beccMTies extremely complex when 
broken into sjK'cialties. l^vcryone in his daiJy life conies in c<)ntact with the 
products of engineering^ but it is extremely difficult to open tlie e\ es of people 
to the engineerinij; facts. Engineering is a "taken for granted" profession: it will 
always he th> e; someone will he doing it; thus why bother?-- s(>uiething like our 
old cont ept of ;iir and water. We are attempting to create among the youth, not 
necessarily a favorable idea aboul engineering and teelmology, but a true picture 
of what it is, what it involves and what it can provide, as a career, for the 
individual wlio practices this profession. I fiis same concept we hoj)e to inculcate 
among teat hers and other adults. 

Of major concern, Iiowcvlt, is the fact that we have not been able t(j get tlie 
*'ear" of wcmien when we talk abt)Ut engineering. This is my primary concern 
with you. 

Women in tlie engineering profession make up only 1 percent of the 
membership. I he same percentage applies to blacks, Ijotb men and women. Tlie 
relationship is not one based on the sanie conditions, however. In my estimation, 
uomen are to he consideretl a minority in engineering the same way as blacks. 
Siiue women are a minoriU, it is our responsibility to make an extra special 
effort to convey to them ideas and materials that will t^ive them a l)ettcr 
uiiderslandiiig and educLition al)out engineering and our world cf tL'chnology. 

"I liere is no reason whatsoever why the clialleng(.- ot an engineering ec^ueatioii 
should not l)e as stimuliUing t(3 a girl as it is to a bf>y. 'I'here is no reason why the 
jjrai tice of engineei ing should f)e different for males and females. As a matter of 
fai:l, in certain }>ral"essional engineering areas it has been pro\ed that women are 
more efficient than men. "This sennet imes is attributed to the trait of a woman 
being more neat and more patient in her work lKif)iis. These two chaiacteristics 
are very important in cerlain engineering functions. I'herelore, ^vomerl with 
technical know-liow 1 ave a flight ii])i)er liand uvvv male uolIcagiiLr, in 

these specialized fuiicti(ais. 

One of the main points I wish to make is that we have to create a different 
image of tin- engineer anujng youtfi - an image that reflects favorably upon 
women as members of the prof essi<Jn. Wc ar" fighting a losing b:ittle wdien we 
only refer to the aca(tcniic, monetary and pr;*ctical opportunities involved in 
engineering. We have not spoken about '*creating for llie betterment of man." 
The social and human rele»'ance of engineering has been lost in our exposures. 




We arc losing our battle with parentis, who are one or two generations 
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icmovcd rrom tlic ytnuit; people and who tend to eonstatitly think of 
eni^irieerint; as a completely uni'eiiiiniiie, dehuiiiani/'.ing aiul ciefeniiiiizini; 
profession. Any youni^ i,nrl in school who thinks in terms of engineering is 
usually mocked by not only her peers, but also by purents and other rehitives, 

\Vc need to show that engineering is not an un feminine profession and It 
does n(Jt force \vonien intt) losing their femininity. Engineering is conip;ilible 
with marriage aiui a family. It allows tor growth: acadeniicalJy, intelJectually and 
in every other aspect. Wt)men engineers are not "mannish" looking persons, tliey 
are not "ugly ducklings." As a matter of fact, women engineers are pliysically as 
competent and as charming as other women practicing a profession. I hey are 
not freaks; they are very personable, tledicated and likeable ])e<)ple. 

rhe above ct)niinunicati<)n problems are facing us <')day and I hope this 
parli( ular meeting will be able to generate some ideas as to how we can impress 
upon the young people, their parents and teachers, a differer, I pit ture of women 
in engineering. We liav to iry and break down the old anci wr^>ngful notions that 
are being generated about engineering being a ])rofession for males, * have some 
ideas as to how this can be done, liowever, we would rather liear yours. We do 
not have a large enough number of worneti in engineering, which limits a person 
to person a|)proach in changing erroneous ct>nce])ts, W^e need an effective mass 
media methodoU)gy. 

1 would like to suggest that efforts be made to promote advertising wtnrjen 
engineers in connection uith women oriented ])ublicat ions. We would like to see 
young girls reading in some of their magazines, material jjcrtaining to girls who 
are engineers t)r who are interested \n engineering- We neetl examples of work 
being done by women in engineering, their ])ositions in industry, in education 
and in government. In other words, I am talking about all of us trying through 
nian\' corporate fa( ilities anti our public relations offices, to spend a little bit oi 
our time, money and effort in talking to the women of America about what the 
engineering profession is all about, 

1 he challenge is yours, the ideas are many and the price may be high. The 
technical obsolescence and a secoiid rate technological environment, however, 
are not gratifying thougiUs. If we do not use our womanpower efficiently in 
areas .such as engineering, the future seems to point to such eonsecjuence.'-- 

I hope that some of our workshops ^vill address themselves to youth and will 
provide ideas as to how we tan change the unfeminine image of engineering so 
that young girls will be able to consider engineering a luture career choice 
without anv stigma or bad feeling about having considered this profession. 



D.ivici R. Rcycs-Gticna 

David R. Reyes-Guerra, Kxecutive Secretary of the Engineers' Council for 
Professional Development, Inc., Was born in London, England. He receive<.l a 
baccalaureate degree Irom The Citadel and a ma.ster'.s <legrer in <-nginecring from 
\ '>';uversiiy .Xitcr jjractit ing ci\'!l engineering for a f<*w ycHrs, ])oth in the 
United Stater, and Central America, he joined the fa.rulty of the Un i\ersity of 
Illinois for ten years. Su[)sequently he served four years as Guidance E^irector for 
the Engineers' Council for Pr()fessional Development before moving to his 
present j)Osition where he is concerned with engineering school accreditation, 
ethics, develonment of students and young engineers and guidance. 

Mr. Reyes-Guerra is the executive director of the Junior Engineering 
Q "I'echnic';! I'ociely, better known as Jf/lS, an organization devoted to informing 




youth al>t)ut (areer possibilities in engineering, and is a member of several 



professional organizations incliidin.ir tlu- American Society of Civil Kngincers, tfie 
American Society for Kn.irineering Kducation, tlie American Concrete Institute, 
the National S(iencc Teachers Association and the American Personnel 
Guidance Association. He is also active in international pro.^Tams and serves as 
the secretary-treasurer for the fund of the Pan American Federation of 
Kn^ineerinK Associations (UPAIM). Mr. Reyes-Guerra is the author of many 
prolessional papers and has co-authored and contributed material to various 
l)()oks. In addition, lie is the executive editor of Industrial Qiiimica Pan 
Americana, a leading chemical industry journal in Latin America. 
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The Guidance Approach — Part I! 



John Aldcn 

I'^xccnitivc Sc\'] cta)">', Engiyicvring Manpoivcr Covimission 

While 1 ai^cc c ompletely with David Rcycs-Gucri irs rcniiirks on I he question 
of guidance and jjubUc information, I would like to add a few words 'jf niy own 
on nuiltcrs ^crnuine to this Conference, derived from my own experienc e in ihe 
engineering manpower field. First, I want to disavow any male eliauvinislic 
intent in the use of the term "manpower," which, of course, includes humans of 
hoili sexes. I'hc Kngincering Manpower Connnission of the Engineers' Joint 
Councih an L' lvisory group which 1 serve as Kxecutivc Secretary, has two women 
engineers in its menihersiiip o^' forty- five— which ma\' seem like a very small 
representation uiuil >ou compare it with tiie propornon of women in 
engineering in general. 

Yt)u have heard the figure one percent used rather frecjuently. Actually, less 
than one half of one percent of United States engineers are women. The number 
is so small that statistics are not readily available and are frecjuently unrelial)le, 
.Vccordiiig to the survey ol' degrees conducted by my office last year, there were 
at least '5ri8 bachelor's degrees in engineering earned by women, l lie true total 
was undoubtedly slightly liiglier ciue to incomplete reporting from several 
schot)ls. While this number is less than one percent of the inimbcr of engineering 
degrees a\varded, it represents a growth of about 250 percent over lOGf), Prior to 
that date, the number of women engineering graduates had fluctuated rather 
markedly, with practically none in the pre- World War II years, a low of 33 in 
1953, and a high of 169 in 1948. 

In the case of advanced degrees, only five women earned l^ngineering 
Master's degrees in 1946. The number ,gre\v slowly but quite steadily to 44 in 
1965, then rapidly to 170 last year. As for doctorates, 1948 is the first year for 
which I can find a record of any having been completed, and there are probably 
still fewer than 100 women in the United States with Doctor's degrees in 
engineering. 

riie Society of Women Engineers identified 1 701 women cmoiled as 
undergradnates in Engineering in the Fall of 1969. Our own survey, which 
included non-ECPn-acrredited schools as well as 71 schools that did not respond 
to the SWE survey, showed about 3,1?0(}, or slightly over one percent of the 
entire undergraduate engineering populatioi^. I hope that this figure presages a 
continuing growtii in the proportion of women entering engineering. 

In past years of shortages of engineers, we have tended to look on women as 
an untapped source of new manpower. We could obviously double the nund^er 
of engineering students if we could attract as many women as men into this field 
of study. By contrast, attracting a proportionate number of blacks into 
engineering wculd give a potenti;*.} increase of only 10 pen en t. 

However, I think the real issue is not one of exploiting new sources of 
manpower, even if we were not faced witli a current oversupply of scientists and 
englMCf^r^. but uf {!] iinp^rovin!^ the Tirofe.';';if>n rmalit at ivelv bv ^^riniiimr into it 
the frcih outlook of women and men of all races, :ind (2) pr'j\'i! i!\g t:uigih]e 
opportunities for career satisfaction and public service to members of gTou})s 
that are currently excluded, either overtly by discrimination practices or, as I 
believe to be more the ease, by misunderstanding and inadequate knowledge that 
the opportunities exist. 

Let me touch briefly on the attitudes that turn women away from 
engineering. Kefore leaving home for this Conference, I mentioned to several 
women all college-educated, I might add— that I was going to a meeting on 
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women in engineering. "What all three of them?/' one joked. Another said that 
women were ol)vit>usIy not vvtl( ometi by the profession but when I asked her for 
specifics, she admitted she was going by what she had heard as a rollege 
student over 20 years agol 

Another example was a recent editorial in fkc York limes which 

charged tjuite gratuitousU , and without presenting any evident e, that women in 
engineering and art hitet ture were treate<i as "lepers/* ( I'his di<l not prevent the 
same paper from running an article a few weeks later about women graduates, 
inclu(hng an engineer, wht) were being eagerly recruited by industry.) 

What are the facts about women in engineering? I do not know the kinds of 
subtle or not-so-subtle discriminatit)n that women are subjected to. Ihat is 
something I came here to find out. I do know, though, that women engineering 
graduates are being t)ffcrcd salaries almost identical to those of their male 
classmates, as reported by the College Placement Council, Inc. What is more, the 
level of these salaries, averaging about $875 per month at the bachelor's degree 
level, far exceeded what was available to women in nearly every other field of 
employment; and in almost every other field, there was a noticeable differential 
between the sexes. I am sure I do not need to spell out which was obtaining the 
higher salaries. 

It may be that discrimination rears its ugly head later on in a woman 
engineer's career, but the available statistics indicate that salary-wise, she starts 
out ()n an ecjual basis. 1 hope that her later opportunities for advancement are 
based t)n the value of excellence of performance, sound logic, and rationality 
that we like to think are the hallmarks of the engineering approach. 

In conclusion, I would like to pick up a phrase used by Congresswoman 
Martha Griffiths this morning when she talked about learning '*how the world is 
really run." This is a world of technology, whether we like it or not. Only 
technology permus us to support the earth's population in its present condition; 
and while technology alone cannot solve the world's problems, it is unthinkable 
tfiat they ( an be solved without the aid of technology. What is more important, 
then, than that educated people and informed citizens have an adequate 
understanding of technology and its relation to society? The real problem in our 
cduiational system today is not that engineers are ignorant in humanistic and 
social studies, but that humanists, social scientists, lawyers, legislators, and 
housewives are so ignorant about technology. 

Perhaps it is too much to expect that you who are here tonight will go forth 
and recruit thousands of young women to become engineers. I think you will 
(ieserve great credit and will perform a real service if you on\y convince people, 
through your example, that technology in today's world is just as much a 
woman's concern as a man's. Thank you. 
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John Mden, director of Manpower for the Knginrrrs Joint (-ouncil in New 
York City, is a grarhiate of Cornell University with a major in Chemistry and of 
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Duty Officer in a variety of position -nnected with the management of the 
Navy's ship construction and repair program. Mr. Alden is currently responsible 
for the Council's program of surveys and publications on such subjects as supply 
and demand, salaries, and the utilization of engineers and technologists in the 
United States. In addition to numerous publications and articles dealing with 
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Citizeus ' Advisory Committee 
on the Status of Womeu 

Jacciuclinc G. Gutwillio 
Cluiirman, Citizens' Advisory Committee 0)1 the Status of Wouioi 



I thougiit I Wiis just goinj^ to ( (jmc to this Conference to listen, tlien go hac k 
to my Work in Washington with mueh more knowledge and information that 
would help us aeeomphsh our program. But 1 am very glad U) have this 
op])ortunit\' to exphiiu to you what the Council is and what we are trying to tio. 

The Citizens' Advisory Council on the Status of Women was est.ihlisiied by 
Kxecutive Order in 1963 as a result of an ad hoc connnittee. which was called 
tlic President's Commission on the Status ol' Women, appointcj hy President 
Renn('d\- and cliaired by Mrs. K lea nor Roosevelt. That Connnission 
recommended that the Council be formed and an Interdepartmental Committee 
on tlie Status of Women be established. I'he Interdepartmental Committee is 
composed of ihe Cabinet Officers and the Directors of certain government 
agencies that have to do with labor and enij)loyment. 

I he C(>uncil is composed of twenty members - volunteers appointed directly 
In' the President, who serve v/ithout compensation and who are appointed for an 
indeHnite period. I suppose [his means that if Mr. Nixon doesn't like what we 
are doing, we will get a nice letter of '*tliank you very much." So far we ha\'en't 
gotten a letter, although we have done ({uite a i'ev»^ things which hav'c been a little 
differeiv. than what the previous Ciouncils have done. 

We are "act ion -oriented." One of the first thing: we did was to endorse the 
K<pial Rights Anu*ndment. which as some of yon know has been lun around 
C(jngress ft)r 47 years. i\h)st women's organizations endorse it. More and more of 
the large women's ()rganizations are endorsing it year after year. Many of the 
nie»nbers of intlustry are for it. I will tell you that unions are not lor it. Wli\' 
unions feel that the lUpnil Rigiits Amendment might be a threat is because they 
leel that if enough women are employed it iniglit take jobs away from men, 
although they d()irt cjuite say it that way. 

Being a volunteer group, ihc Council can operate free from the constraints of 
bureaucracy, altl.ough we use their expertise and get tliem to provide technical 
assistance and to write lechnical papers for us. As »m example of how we can 
oi)eratc. our Kcpud Rights Memorandum luis been used by practically all the 
j)r<i))on<'nts when tliere iiave been }:earings in Congress. I used it when I spoke af 
one of the hearings for tlie Kqual Rights Amendment.* There lia\'e been over 
!M),()()0 c()pies ol th.is Men^.oranduir seiU out from our v)ff ice, whidi is in the 
Department of Labor, Our entire staff coiisists of one secret<n y <md an Kxet utive 
Director, so 1 want \'OU to knew that sending out 'J(),0(Hi copies is a really 
monumental jt)b. 

Aithougli Martha Ciriliiihs di<l not mep.tion it yesterday, she has lold people 
that the stature of the Council was one of the major reasons she took the action 
she <iid last year to get a ciiseharge petition on the Kqual Rights Amendment, 
i IjDse ol" \ (>u who are not familiar with Congress may not know what that 
means. It means she had the bill brought out of C'ommittee, onto the flooi' of 
the House, and obtained enough signatures of the mend)ers of Congress to have 




*Kdit(>rs* Note; As of the date of going to piess, the KtjuaJ Rights A !!)rn{ln)fnt had passed 
tlic Senate and had been ratified by 17 Snues. 
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it (lischari^cd ami sent over to the Senate. Whut she did is sonu'itiing vcr\- few 
people luive thci<)urai;e to do. 

I want to i^o into a little detail with you, since it is very importani for 
iruJuslry to know wliat ihe Kcjual Ri^his Amendment is, w'hat ii ean and eannot 
do. and tor women to know what it is. 

A Senator put a rider on tin* i>i!l ic> liie effect that there wc>(ii<I lia^e to he 
prayers in the schools. It really had notlun^ t() do with tlie bill, but the Sen^if^r 
who put it on felt, \ am sure, that it was ttie best way lo kill tlie bill, I hcn 
aiifUhcr Senator put on another rider that women would he exemj)l from the 
draft. As a result, all oi us, all the women's organizations antl all of the people 
who were for e(juai rigtits for women, wanted the l>ili killed. We saici (here was 
no purpose in having it if women are exempt from anything. 

When I spoke at the hearing, I spoke on the draft. I was the only female who 
was in tlie ndlitary service who spoke at those hearings, so this was a good 
subject for me. 1 say that tliere is no reason why a woman should n:)t have the 
same opportunity of serving her country' as her brother has or her boy friend or 
her hu.sband or her father. You know, as well as I do, that in the service people 
are put in joI)s for which they are qualified. There are many men \vii<j are not 
necc: ily in the combat area. I don't think v/omen should be excluded from 
combai, but this nia^' not be necessary. I'hey will be put in jobs that tiiey ean 
fill. (Furthermore this is getting to be a (piestion that is really not very 
important any more, We will undoubtedly have a volunteer army within the next 
two, three, four or five vears,) In any ca.se, under the ridcr» women would be 
denied ecpial rights in this respect, Turthermore, they would continue to be 
cienied ti^tC advantage of veteran's preference which now gives men an i 
o]>portunity tt) get a job over w<)men, l)eeause very lew women have veteran's 
preference. 

Incidentally, I have \'eteran's })referen('e; and I found (jlU, b' .ause I was 
interested in locking this up, :hat because I was in the military and because of 
my working years on salary, tha» when I come to collect Social Secui ' I can 
get more )iy collecting my own than my husband's, 

rd iike to gi\ c you twf) examples of why most opponents are worried about 
the Kijual Rights Amendment. One is the fact that in a divorce the woman 
w(juld not necessarily get the entire settlement she gets today. Frankly 1 think it 
would be better to have settlements made on an equal basis. The court could 
decree the custtxly of the children to whichever one of the parents is better 
cjualified to take car^ of tliose chihireri. The court couhi decTce whether .^r not 
there should be alimony » In the case where the woman is very wealthy and the 
man has nolliing, the court could decree that she pay him alimony. 

The other thing opponents are worried al)out is property rights. This issue is 
a little more complicalCLl; but it does seem that if there is a specific cjuestion 
about pr()j)erty rights, the court can take this up when the case is presented antl 
resolve the ij.sue then. 

Now the F(}ual Rights Amendment, il passed In' Congress, will have to be 
ratified by at least 3/4 of the States o^ the Union. Kven after it is ratified by 
tht»se states, it will take two years for the bill to become an amendment. So we 
have j>lenty of time to think it over, discuss it and take any bugs ()ut of it- aiul 
io ijiKi out ii >vc really do waul iL 

i am gomg to provide you wiiij a copy o'i uui Annudl Ivcport, in uliicli */.x' 
have the Memorandum on the Fqual Rights Amen 'ment, "Fhose of y(3U who are 
interested, and I hope you all are, should read t!, . Ami I hope tih-.it you will 
take action as your conscience dictates. 

,\nother of the Councifs functions is to act on recpiests made by the 
Interde])artmental Committee. For example, they asked us to evaluate and make 
recommendations on a report that had been written by a Subcommittee on 
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Maternity lUMicfits (for Fc(ici;ilK' employed ^v()^H•Il). CAirieiUly liu^ i^eneral 
procedure is that a woman can lake sick le.^^■c^ then rei;ular N'ae.ilion lea\e, uul 
then time off without pay. 

"I'lie .Sul)eomrnittee\s rceoinnieiitiat ion li.id heen special k ave for inatcnhiy. 
We lookeil into this report very ( .irefuUy. We invited representatives from 
industry, the insurance companies an(i i^overnnient to come in and lalk to us at 
our meetings about this. After many position papers and mncii discussitui, we 
recopunentiefl to the iros-ernment tliat, for preijn.nicy, sitk lea\"e l>e advanced the 
same as i1 would he for any otlicr temporary disal)ihty. I'lie same 
recommendation was made to private irdustrv. 'l'h(; insurance companies assure 
us thai they will write tliat kind of insurance for companies anil tliat they have 
never yel refused to do it. I lial paper is .ilso in our Annual Report, an<i I make a 
))lea to those of you here from industry to see lh.it, if your maternity benefits 
are not in line in this respect, you do make a review of them .md consider that 
inaternit\- is et]ual to any oilier leiiiporavy disability. 

Another area in which we have a ,i,Teat deal of interest is educational 
counselling. I was i^lad to see yesterday and today that there was some discussion 
here of the importance of i^()od counselling at the high school level. 1 ; i not 
sure how this can be accomplished. I think that as far as we are coiu erned all we 
can do is ads ise, guide and ret (unniend to the governiruMU. iUit we c^m certainly 
talk with groups who are seeldng competent coun>,eHing, Ue can help brinjL; (Jut 
pt)ints to cducat()rs, sugi^esting more technical counselling and the imjJortLint e of 
being alerted lo the needs of the girls ratiier than suggesting that tlu^y go aJiead 
and be a nvivse or a secretary. There is notiiing wrung with either ol tiiose jobs, 
but as engineers you know tiiere are many other things that women like to do 
and can c' 

I did want to niention our Aiiirmative Action Ihograin. which is reahy the 
reason I am here. 1 his is a ne^\■ program on which ^ve hope \^■^' \y\\\ soon be able 
to make a report to the President, Our rec ommendations will be for government , 
but hopefully they will provide guidaiue for iiuluslry. d'here has alreatly been 
nuich interest shown in this by intlu^try. The personnel department of one 
company i ailed for s])ecific ad\ ice on what 1'aii\ of guidance we ( ould give so 
that they lan employ women in the ])roi)er manner, so that they will find 
qualifieil W(>ni?m and so that they will be abh to advance women witliin their 
own organization. NiUurally we canno<. dictate exactly the w.iy in wiiich 
industry must do tins; but we are going into the Program, ami ^\ ^ have already 
recommeiided to the governuRnt certain ( hanges in their own guitieiines svhich. 
are wrong in excluthng ^vomen. I'here are things sse tan tlo in tlie ieth"ral 
government to iielp. It is my understanding that within about ninety days there 
will be new guide hues issued winch will include women, as well as minorities. 

One \v()rd about Women's Lib. I [ini not Women s Lib and I can sjjcak tor 
each member of the Council. I'liey are not Women's Lib. Xow \vlieii 1 say thai, I 
am not jsaying anything against th(jse ^vtlo are members of tlic group. In i>nc \va\ 
they iia\e done some good. l lic\' have alet tetl people to the fact tli.it there is a 
lot of discrimination going on in this country. Now th.it they have .lehieved this. 
1 hope they will get to a point where there will be credenc given to what ihey 
say. If they do this the\ will help the cause immenselv. 

1 hope thai ihrougli this discussion you might understand more clearly w!i;H 
we are iryi.ig to do. In our Washington office there are pamphlets and materials 
which may be of interest and \alue t(^ you. If ^ve can help you in .my \vay don't 
hesitate to write to us. 

o 
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\. InlroducUoii: XaLurc and Sfopc of ifiis I'apcr 

It is pr()hal)ly fair to say lliat in ti'rms t!ic role of wonuTi in cn^iiif'crinL^, 
and tin- oUicr sriciu cs, wc arc now in a transition |KTio(l. As a ret en t top Uvcl 
report on science and engineering eoncliulcd: "Wi* Lire experietieing the end of 
\ one period and the beginning of anotlier."^ 

'! his jjapcr is concerned with tJiis transition. I^irt II will take a brief look al 
women in engineering in the 196()'s. It will examine the labor market factors and 
iind that many were favorable yet llic role of women in engineering remained 
I smalk Part III tries to find the answers as to why limite<l progress was made t)y 
women in higfi levels of technology in ilie I9(i0's. 

Will the I97f)'s be chfferent? This is tlie ciucst'on I'xplored in Part IV. It will 
find that the iy7()'s will likely be very different. Part \' will consider hi id ly the 
pro!)lem.s raised by the paraprofessional movement. Tinally, Pan VI will offer 
eight proposals tiiat might assist in increasing the role of u{>men in engineering 
and science, and in turn, increase the role of cng'^^eering and science in society- 

II- The 19(U)'s Looked Favorable fo' More Women in I'.ngineering 

The 19(U)'s was a decade which, on the surface, looked very favorable for 
increiised participation of vv<nnrn in engineering. In fact, as we moved through 
the (li'cade, majiy knowledgeable observers predicted a rapid upsurge of w(»nien 
in engineering. (See Appendix 15.) 

These observers hatl considerable evidence t^) supp(jri them. There were 
many favorable factui.^, at work. Some of these are worth lUJting. 

Pirst, the supply sine looked favorable. Work rates rose for women at a!l 
ages. 'I'he overall rale went from \M percent in 1950 to 42 percent in 19bS, a 
gain of 13 percent. Among women 2b to 35 years of age the rise was frf)m 34 to 
42 percent, or a rise of percent in ten years.- 

Work rates rose lapidlv for niarrietl W\)men. i'lie percent of the lemalc 
lalM)r force married rose from 5 2 percent in I9'»() to 60 percent in 1960 aral up 
to 64 percent by 1969. This was accompanied by rising rates for marric<i wonjen 
with school age children at home and even those witli children under six. Much 
attention w-as given to the emerging double work life of women, an early work 
life, 20 to 24 years of age, and a second, 35 to 64 years of age. 

I'hc work life ex[)ectancy of wonien began to approaeJi ti. u of men. 4"liis 
faei ie(t'ived widespread recognition. In 1950 the work life expectancy of 
United States vvomc!! was just 36 percent of men's. By I960 it has risen to 49 
percent and by 1970 is believed to have bi'cn somewhat ibove 6{) percent. 

Women's rising participation in work was accompanied l)y rising 
participation in higher education. 'Phe percent of women 18 and 19 years of age 

^ Ri-feruices are iit end of paper. 
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cnrollcti in st went up IVoni .'> 1 pcrcrnt to 42 perc ent, 19:)() to 1960. Kvcn 

nioir st:■ikinl^r was llu* rise in cnrollmciit ol women in the ago class, 20 lo 24. riic 
pi-rtcnt enrolled rose ironi 7.4 porccni. in 19^30 to 16 pcricnt in 19()1), a rise 
ronsi(lcral)ly i^Tcatcr than for men. No other counlrv has ever come close lo 
edutalini; so n any women in tliis at,a' class. 

Women not only ni:ule siicctacular gams in enrollment in higher education 
but their drop-out r .c w*as less than for men. As a result tlie percent ol" all 
(jac lielor's dep ees awarded to women rose from perc ent in 1962 to 44 
})ercent in 1969. Ihc favorable trend was even more slrikint^ at the inastcr's 
level. Women's s!iare rose froUi j)ercent in 1962 to nearly 40 percent in 1969. 
I here was a modest rise in women's siiare of (?oc toi atos froin 1 I pert tnt in 1962 
to i;5 perce-j in 1969. 

The evide.-ice acc umulated raf^idly in the J96(rs that women were utihzinK 
this risint^ education for lon^-term careers, liiere devclopctl a strong positive 
relati')nshi]) between level of education and work rates. es\)e( ially in the middle 
\ ears. In 1968, f>J women with just elementary education in the age class 4!^ -54, 
only S4 percent were working. If they had a high school diploma the rate rose to 
3 6 j)ercenl. If they fiad four years of ( ollcgc it went u^j to 63 percent, if women 
!iad five \'ears or more of collcg-j thoir work rate was S6 percent, a' most high 
as for men. 

A study puhhshed in miti-decade was perhaps the capstone which ended the 
myth that investment . i higher education for women was a poor investment 
since only a small percentage would work or work very much. It wa.-; found that 
nearly SO j)crcent of all t f)llcge-educated women in the age class 45-rj4 were 
working. The percent who haa worked at some time was 97. 

Second, ffw (Icrmnid side ivas iinprccrdcntrdly favorable to ivoyncf^ 
particularly in sc ence and engineering. The expa.ision of R and D in industry, 
the longest ex])ansion cyt ic in economic iiistory, ihe space race with the Soviet 
Union, the c .pans ton in institutions of higher education, comi)incd to create a 
shortag': of scientists and engineers with^JUt precedent. Industry, government, 
academe were forced and persuaded to pull down tlic barriers to the 
employment of women. Th 't this did (>ccur is confirmed by numerous studies 
during the 196()'s. Women 'graduating in cngin':cring after 1963 could pick and 
■;hoose among job offers. 

4 bird, as a result of strong public support for the space program, the role of 
scicnee dud teei.noloi^y re<iehed new highs in piiblie prestii^e. ThL" achievements 
and contributions of women to the space program received widespread 
rcco'^nition. 

3'Ourth, the need for more womei< in engineering in industry received much 
(ittention in trade pui)liaitio7is and uunicrous eonfer<'nces by leading aeadenne 
institutions (See Appendix R). Al .east some of this "new look" trickled down 
to vocational guidance counselors and to parents. 

Fifth, Title VU of the Cv^d Rights Act of 1964, after a faltering start, 
be (a me more mearnngful toward the end of the Jf)60\s as a means lo assure 
e(}ual opporturuly for zoo men not only in initial employment, but in promotion 
and proteetion against arbitrary dismiss(d. 

Finally it may be noted that xoornen' professional organizations sued as 
SWE beeame much nu)re active in getting the messa^a- of this more favorable 
environment over to talented high school girls and women enterin-^ college. 

In summary, the 1960's looked ever more favcrable for more wohien in 
science in general antl engineering in particular. 

What actually happened? I'he answer is. "Very Little." I'here was a slow 
absolute annual increase in number of women enrolling i.i engineering but as a 
percent oi total, the increase was very small. 
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Ill, Wliy so Littl'! Pros rcss for Women in l'*ngint.*crini( in the 196()'s:* 

If ih: supply and (icniand factors were so fav(^r -^^'e, if so many barriers 
came down, if the achievements of outstanding women ent^ineers received so 
much attention, wliy tlie:i didn't more women choose engineering as a career? 
With so many observers expecting it to hajjpcn, why didn't it happen? 

Vo imdersland what really hupj)ened it might be well to consider another 
tcclinologic puzzle which may illusiiatc in a parallel case what happened. 

Consider for a moment the jig saw puzzle involved in the mechanization oi' 
tlic United States cotton economy- For 100 years prior to 1950, farmers, 
agricultural scientists, farm implement manufacturers, individual inventors, tried 
to find ways and means of applying technology to cotton growing and 
harvesting. Over 2,000 patents were filed 1840-1930. Yet after 100 years of 
effort, c )tton wa.i being grown and har\'ested i^^ 1950 just about tlie same way is 
."n 1850. All other major crops had been successfully meclianized except cotton. 
Wliy not? W^ty no prt.gress in a century? 

James M. Street in his The Xciv Revolution in the Cotton Economy 
provides the answer,'^ Unlike all otiier crops, cotton could not Ije mechanized in 
stages- All stages, i.e., improvement in varieties grown, planting, defoliation, 
tliiniiing, cultivation, picking, ginning, all had to be done at once. And there 
were bits and pieces missing. Not until 1950 did all the pieces finally fit 
together. \i\d when they did— a revolution occurred. In ten years mechanization 
went from almost 0 <c virtually 100 percent, accompanied by a human upheaval, 
the cv>nscquences of which are still with us. 

Now retuvn to the subject at hand. With so many factors favorable for the 
first time, why so little progress for women in engiiicering in the 19()0's? 
Something was obviously missing. What \\as the mis.si ng piece that left the jig 
saw puzzle uncompleted? 

I'he answ-er to the missing piece can be found by asking two questi(jns: 
Wliat did vvomen sccl:ing professional careers actually do? Why did they do so? 

I'he answer to the firsl (juestion is that career-bound women concentrated 
tiieir higher education in just one professional field -teaching. In 1969, 80 
percent ol women's bachelors degrees were taken in just ten fields, 36 percent in 
ediicati(Jn and 45 percent in the humanities, most of which were taken for use in 
teaching. At the master's level 52 percent of all women's dc,grees were in 
education and nearly 85 percent were in education plus the supporting 
humanities. 

Why this concentration in teaching? Inhere are several reasons. First, the 
demand for teachers a! all levels was unpreeedcntedly high in the 1960\s. There 
were no barriers anywhere. There was no need to break with tradition or the 
advice of high school counselors, friends, relatives. Secondly, teachip ^ for 
women has had some unique advantages. Four of these may be noted. First, 
teaching, as an occupation, was ubiquitous. Jobs were everywhere. No matter 
where a husband migh* move, big city, little city, urban, suburban, or remote 
rural area, every eommunity had a school system. There is no eom])arable 
occupation with this same unicjuc quality which supports family mobility. 

Second, tcaeliing has had a high degree of "carry-over" and *' carry-back" 
lor women. Mucli of what is learned in teaching other people's children can be 
useful in teaching one's own. .And after rearing one's own children, what has 
been learned in the process can be very helpful in teaching other people's 
children. Few occupations have this people-to-people transfer (quality. 

'I bird, teaching has been well adapted to the first and second occupational 
lives of women. A woman can teach a few years, drop out tc raise her own 
family, and then unless she is going to teach at the lollege level, she needs little 
retraining in order to qualify for re-entry. Most other professi()nal jobs require 
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coiisir'erahlc rctraiiiine in or(icr to catcli up with professional requirements. 

And fourth, tcai hing has been particularly i>ttractive to women because its 
seasonal pattern facilitates combining family responsibilities vith work, with 
family vacations, holidays, -^i^. 

Was the decision of tal ented women to give priority to teaching as a career 
successful? The answer is: "Yes, it ^'-as." In 1968, nearly SO percent of all 
college women who worked, were working in the professions. And within the 
professions, teaching was the dominant occupation. 

In summary, women didn't liave to think too much about career planning 
in the 196()'s. They could follow the traditional stream and do very well. In fact 
they could hardly make a mistake in terms cf getting a professional job. 'I his was 
the missing piece of the 1960's which explains the puz/.le of wliy so limited an 
interest in engineering vvitJ) its tremendous opportunities and challenges. 



IV. Will the l!^7(rs He Any Different? 



Will the 1970 years be any different? This is an easy cpieslion to answer. 
They will. They will be very, very different for women than the 1960's. 

We are now in tfic transition stage and moving throiigli it vt.ry rapidly. That 
is wliy the sponsors of this Ct>nference are to he coninionded. Now is Uie 
appropriate time to look at the changes taking place. Perhaps not too many 
pct)ple iu'c aware of how vast are these changes. Tliere are serious problems 
ahead. Ntnv is the right ti'ne to step aside and take a long look down the road so 
as to ht)pefuHy aiiticipate what is coming. By tlie time a **ciisis" arrives, it is 
usually too late to undertake constructive planning. 

Will More Career-Bound Wo?ni'n Look Seriously al En^^invvrini^ in the 
}97(}\s? 1 submit that the answer \s "yes" — much more so than in the !960's. 
Why should this be so? riiere are a number of reasons to support this prediction. 

First, marc ivomcn ivlll be forced to look at etii^ineerinii and all the 
scie?iccs. I'hey wili find tliey must consider ijreaking witli tradition. The reason 
ft)i this is well known. leaching, the traditional primary profession for college 
w^t^men, w'ii not be able to absorb tlie rising numi)ers of colki^c women 
graduates as in the 19G0's, i caching is in for a tougli sliakeout, especially for 
women. A!tlu)Ugh the reastjns f()r this are familiar to almost everyone, let me 
briefly summarize them. The .-^^reat wave of rising enrollments in the elementary 
and secondary schools is now past us. W^e are in the backwashi. New teacher 
openings crested at about 230,000 annually in 1968.- It is now falling and wili 
reach about 185,000 in 197.'5, then level off. Meanwhile the number of college 
graduates seeking teaching positions continues to rise, making for a serious 
maladjustment in supply>deniand relationships. Tlie number of new teachers 
required as percent of graduates, crested at 35 in 196.S. It is now down sharply 
to 18 and will drop to 14 by 1978. Within teat hi ng tlie role of women is 
deteriorating at all levels. W^oiuen as percent of all elementary teacliers Iras 
declined from 90 percent in 19.30 to somewhat under 85 percent currently. At 
the secondary s';hool level, the relative decline is even more dramatic. In 1930, 
women held 65 percent of all secondary school p()sitions. In 1966 the percent 
was down to 47 and is believed ( urrently to be under 45. At higiier levels women 
are also losing out to men in teaching positions. In 1930, women held 28 percent 
of college positions. In 1966 it was somewhat under 19. The great exparision of 
education in the 1960*s obscured this relative deterioration in women's role in 
teaching, it is now being exposetl rather rudely. 

l-'inally, it may be noted that public support of education has undergone 
revolutionary change. Money to e.\pand, or even maintain, education is going to 
be hard to come by in the I9 70*s. Le* -n*" illust'-ate from experience in the State 
of Illinois. In 1950, it was estimated that 80 percent of all recjuests by local 
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schoo! aiitiioritics for tax iiu rcascs or appro\ al of l)(^nti issues, were ap}»ro\c(l. In 
H)7(ii h was c\slimatc(i that 80 ptTccnt were rcjccU'ci, I lu' EioncytTiODii Ls ovci lor 
public education, riglul>' or wron.i^iy. Many talfntcd woiiion will he J'r?n ('(I io 
look outside tcachiuj; for career t)p))ort unities. 

Second, cjiiiinccring is chuni^ing more wojnei} loiU ic<i?il io look at 
(•?igi?iccrini^. No profession likes to accept enrollees who lui\ e been lorced iut(» it 
bevausc they fiave no pr()s])ccts elsewhere InvoUmtary students arc seld(nn t^ood 
students. 

\ submit that more talenled women are goin.i; to ]nok seriously at 
Ciiginoenn^^ because they will w(nit to do so, not just because they arc forced to 
do so, 'I'his will i)e so, because cni^incering itself is chan,i,Mnm. 

n^iTineerin,L| is l)roadening. It is c'eepeni^)l,^ It is bctoniin.t^ more 
inlerdisciplinary. Il is b'. '.t)mini^ more and more conecrued wiih human affairs 
and luuii;'n problems. 

The (ii( tionary still dclj.ics erii^inecriii,i^ as follows: 

"the p!annin,^^ designing, con:il ruction, or Tnanagcnient ol' 
machinery, roads, bridges, buildings, fortifications, waterways, 
ete/\ . . 

and, one could add s))aee vehicles. 

'I'his concept is now outmoded, llngitieering is encompassing and 
interlocking as never before with a wide range of physit ab social, environnunta! 
sciences. 

Biomedical engineeung will illustrate this irond. In 194:") the term was 
1; .rdly known. But a handful of pioneer investigators said engineering eoidtl 
tonlribute greail)' to the medical-heahii fields. Ibis idea grew. There are now 
!^,()U0 professionals working in this intercMscipline, Over 'M) institutions are 
currently offering training ancJ the number is increasing rauidly. This ne\" field 
has alreatiy spawned new ini^-i discipl. ics on its own. Medical Cltmiputer Systems 
is one outstanding example,'^ 

What has this to do wiih women in engineering? I submit it has much to do 
with it. 

The *'new" engineering disciplines extend deeply into areas that have 
traditionally been of very gi'cat interest and appeal to talented women. II 
yesterday you asked a talented young woman: "Would yea like to build 
bridge-?" the answer might well be ".naylie" or a Hat *'n().'' But if you asked a 
talented young woman tomorrow: '*Would you like it) design cquij^mcnt to save 
lives?" T think the answer is more likely to he'. "Yes, yes I would bke that very 
much," 

In this connection permit me to (^ut»te from the eloquent testinumy before 
the Llnited Stales House Committee on Science and .Astronautics f)y Dr. James 
R. Killian, Chairman of the Corporation of the Massachusetts Institute of 
Technology. On August 1 I, 1970, lie said: 

*"Tliere is .great need and opportunity fnr engineers \vh() c;in 
buihi bridges between the sciences and engineering, and between the 
humanities and social sciences on the one hand and technology on 
the other. The engineer should be skilled in mullidiscipliniry 
methods, and, deeply interfused \ 'th iiis mastery of technology', 
should be a sensitivity loliuman and aesthetic values \ think the need 
for this kind ol' engineer, and the kind of technology be will create, 
should receive special emphasis in science policy." 

lie went on to add the following perspective on some of the new challenges 
of the 1970's: 
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. . ihc L'nilcd Slates . . . is . . . iiiovin.^ into a position of world 
leadership in tliis wtiole field of en\ iroiimental (luality^ 'Hie fact that 
somehow this country has come to identify the issues and to hei^in to 
tackle these issues, is having a worldwide ix7ipact today. And this 
ilr.ves directly at your stiong feelin,q, which 1 share, that we must be 
concerned with the total human family." 

The **new look'' in engineerin.^^ is likely to have a "new appeal" for women. 
Let me illustrate tlie new "earth" t hallcnire with reference to a ])r(.'^^lem 
v'hich is intimately involved ;vith Mie decisions made by women. Prior to 1940, 
ahiiost all washing, wliether it be builtlings^ cW)thes or ^ikin, was done with some 
kind of soap. Hut in \9A^6, housewives were given an option detergents. 1'hey 
gave (ietcrgents overwhelming preference. Hy 1965, however, it wms learned that 
the inorganic phosphates vvhrc fi formed the basis of the- d< tergent.s were not 
biodegradable, rhe result: pollution of water resources. Kngineering and 
technoliig>' Iratl brought about an imi)rovenient , t)ut also brought a new 
))ioblem ])ollution. So now the search is on for a substitute for detergents that 
substituted for soa]). Again, the answer mus* be found in scienee and 
engineering, And what are the recjuirements of this new search?'^ 

First, it must wash we!]. Affluent consumers tod;»y are 
sophisticcited. I'hey have demanding tastes. 



SeconcI, it must be safe for contact with people. 



I'i.ird, it nuist not be toxic to fish or other organisms m their food 
chain. 



I'ourth, it must be biodegrjiJable, not stimulatory to algae and 
other un[iesira!)le plant life. 

I'ifth, it must be !)aseci on raw materials that are abundant, in 
orcier to provide the enormous t{)nnages requireci for mass 
consumi)tion. 

Sixth, it must be cheap to produce and pnjcess for it must be 
within re:»ch of low as well as high income families. 
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'I'his is an "?arth," "people's problem." Women engineers should find the 
search as exciting and challenging as men, [perhaps more so. 

Another factcr of cl\ange in the i970's is the likely alteration in weekly 
wa)rk schedules'. . lore experimentation has taken place in the work week in the 
last 24 months than iii the last 2b years. Many firms are experimenting with f(jur 
day work weeks and even three day work weeks. TSie reasons for this need tu}{ 
concern us here. And the movement may st)on reach a peak and then decHne. 
'I'he evidence so far, however, suggests continuect cxperimeutatic»n.^^ Should a 
very large firm or indv.^stry establish a !)reak through, the shortened work vveek 
might spread rapidly not only in manufacturing but in service and professional 
organizations. 'Fhe implications for women are considerable. The short or 
flexible work week would add one more positive factor in facilitating the 
combining of home responsibilities and job. 

Finally, ^ should like to suggest that the status symbols about high level 
careers for women have changed. Our studies of women's woriv at ^hc turn of the 
century support the symbol that married women should not work. Let me 
illustrate with a hypothetical case, l hrcc men in the office are talkir^^.; in 1910; 
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A: "Did you hear about Harry? His wii'v liad lo i^^o to work." 

15: "Why tliat's terrible*. The pt)or woman will have to drop oul oT c hurc h 
and ill! her eluhs/' 

C: "Uow could that happen? \Vh\'? ' 

A: "I liear Harry is an al:-olio!ic is drinking up all hi.s money I sure 
feel sorry for ilnrry\s wife," 

I he status symbol of an up and roming exvciitive was that he could say 
witii pride thai liis wife didn't have to work for He lould support her 

adctjuately. If" he could afford a domestic he really luid the status symbol made. 

Now consider the same scene in 1971. Same three s^uys are talking: 

A: "Did you hear the latest Harry's wife isn't working any nu^re?*' 

li: "i\o kidding, how eome?" 

C: '*Yeah» liow could that happen?" 

A: "Well, the rumor is that she has ' ccome alcoholic, noljody will hire 



li: "J sure feel sorry for Uarry -with liis wife not workiag he won't be 
able to spend the summer in l^urope. Poor guy - he may have to drop 
some of his t:lub men.'l)erslups." 

'J'he status symbols have changed. There is abundant rcsei^rch available 
whicli points to the fact that tlie l/igher the education of the husband, the nuire 
tolerant he is of his wife's working. Maybe in the future he will ifisisl upon her 
working.^ This just could be the counici part of the "feminine mystique." In this 
t ase, some unkind critics have referred \o it as the "masculine mistake." 

V. What about the Paraprofessional Rcvclution? 

The development of new lugli level in te ♦"disciplinary professions, as medici.' 
enginccft hospital engineer, biomathematician, radiobiologist, has been 
accompanied by the expansion in old, and the development of new» 
paraprofessional occupations. These include ii.'iitrument technician, medical 
engineering technician, radiological technician^ bic medical technician* clicmical 
technician, mechanical engineering teehciician, etc.^ 

What role will these expanding paraprofessional iccupations in science ard 
engineering play in the career planning of talented women in tlie I97l)'s? 

Some top women professionals have expressed mii.givings about the fatt 
that women now constitute a large majority of the paraprofessionals and 
presunubly will continue to do so in the future. Their misgivings arc several. 
First» they point out that if women cannot go into teaching .'fter four years of 
college, they may chcose to acquire a new para-skill in two years and start 
working at that point thus depressing the overall educational c'ttainmcnts of 
women, vis-a-vis men. 

Secondly, they point to the fact that the great need for talented women is 
Q at the top, not at lower levels of the occupational structure. Lxpandin^^ demancl 



for paraprofessionals could lead to a successful transition school-to-joL. but it 



her. 
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fould also lead to dead ends and rc'lati\'cly Icnv level careers. It iniiijlil intcnsiiy 
the utulerutilization of women workers, already extensive. 

Are these eoiK erns justified? Perhaps so. 'I'here is ancjtlier side lo this coin, 
however. 

Let lis assume for the moment thai most paraprofessionals d(; not become 
professionals. Need this he? Or could paraprofessional jobs be the first run^^s on 
a professional hulder? C>ould piiraprofessiona! e.xperienee be reccji^nized iind j^iven 
credit, etjuivalt nl to formal study, thus shorten imr tlie time required to obtain a 
professional cle^Tee? I'he answer, has d on recent experience vvitli physician's 
assistants, suggests that it could be "yes"' thus o])ening up new (jp[)ortunities for 
women in llie professions rather than c losing them. I'his is a development which 
contains botli negaiive and positive factors for v.omen in st ience and 
technology-. It is an area that needs continuing study by })rofcssional 
organizatior.s orient':d toward the greater utilization of women. I'hal study 
should reveal many opportunities to emj)hasize the potentials of 
])iiraprofessional work for iiigh. talent women to make it [jrc-professionai rather 
than an end to [>roJ"essional trainimg. 



Vb Some Proposals for Increasing the Role of Women in Engineering and 
S( ience and the Role of Engineering and Scicpxe in S<3ciety 

'inhere are many approaches to increasing the role of women in engineering 
and intreasing the roJe of engineering ;n .society. The following eigiit are 
suggestive for ii modest beginning. 

First, Bridgifii^ the Coffunutiicdtions Gap, 

It is well known from abundant research in the 196()'s, that many talented 
women are turned away from science and engineering at the high school level, by 
negative attitudes of t ounselors and supported by [jarenlsJ^* There is a witie 
communications gap between the engineering ])rofession and high scfiool 
students. J unior engineering societies, ciu*eer conferences and other means have 
been used to stinniiati: more .nterest among women. Their effects liavc been 
minimal. 

Therefore it is self evident that some new instrunient is urgeiUly needed to 
l)ridge the gap. As.sume lor a moment, that high school counselors are suddenly 
convinced that talented women students should be encouraged rather than 
tliscouraged from taking courses in science, mathematics, physics in high school. 
What would they find in the way of adee[uatc written materials with whicli to 
inform students and parents? The answer is: "very little." And what little 
written material is available is out of date and not written primarily for women. 

i'his suggests that an important eontributioi^ couid be made by the 
development of several in-depth monographs designed to inform iiigh school 
women freshmen and sophomores about science and engineering. 

One volume might well be a *'V?hat I Do as a Woman Engineer" report. We 
have so many outstanding, successful women engineers in industry, government 
and at ademia. They could answer the tpiestions ot talented high school girls if 
thcv would simply describe what they do, how they do it, the problems, the 
challenges, the rewards, yes, and the headaches. This volume desperately need:: 
to be written by those who can do it best- women engineers. 

A com])anion volume also needs to be written. It might he called ''Why 
Science and Kngineering are Necessary to Solve Our Social Problems." Such a 
volume written by women scientists and engineers might go far in offsetting the 
recent wave of anti-science and anti-technology literature presented so often l)y 
O „ the news media and the *T uture Shock" ty])C of aliirmist literature. It is 

disturbing that an entire generation of youth is growing up anti-establishment, 
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led analyses that arc superficial and naive i)ut dama,t,nng. 1 lie answers to the 
soriril and environmental problems of iin afHucnt society must necessarily come 
from science and technology, not from journalists tryini^^ to make an extra fast 
I)uck by selling scare stories. I'hose who believe in ilie fundamental rightncss of 
technolotry in solvin.i; j)roblems must say so. Thev must counterattack. They 
must reach the oncoming generation. 

A third report might well l)e aimed directly at the nation's high school 
c<,unselors where so much damage is done. This volume might be entitled". '*Stojj 
Turning Women Off," or *'Qu't I hrowing Away Half the Nation's Brains." It 
would call their attention to the **iicw''' look in science and engineering and the 
fa( t that many of the old barriers against women lirc down and the rest are 
coming down. Perhaps some t)f the poor advice given by high school counselors 
is not entirely their fault. Perhaps some of the blaine must be sliared by those in 
the technology professions who liave observed the communications gap but 
haven't provided counselors with tlie right materials with which to bridge it. 

Second, EtuouragcJncnt and promotion oj College C.arccr- Alert Programs^ 
With poor advice from home and high school, many talented women arc 
going to enter college in the 1970's, unaware of two fundamental facts. One, 
that many of them will work much of their lives. Two, that dr^l'ting through 
college, taking courses that seem somewhat interesting and **rclcvant" but not 
relatctl to post college careers, is likely to result in frustration and 
disapi)ointmcnt. The days of **it doesn't make any difference,*' as in the 19r)0's, 
are gone. 

Kvcr>' higher institution should give serious consideration to a career-alert 
j)rogram calhng attention to the need for career planning by women. Science and 
engineering should be prej)ared not only to })artici])ate, but to lead in this 
development on college camjjuses. The development of new written materials as 
suggested in one, above, would support this leadership.' 1 

Third, Closing the Occupational Information Gap iyi the Expanding 
Scienees and Technologies. 

Ihcre is a serious gap, currently, in our knowledge of job opportunities and 
job chara< teristi( s in tlie newly developing technology' disciplines at both the 
professional and paraprofessional levels. I'his gap arises from the I act that our 
three traditional means of gathering manj)owcr information, i.e., establishment 
reporting, household enumeration, and administrative statistics^ are not well 
adapted to new occupational developments. 

For e\am])le: What are the opportunities in medical engineering? \Vi;ere are 
tiicy found? U^liat arc the changing educati^)n requirements? I'hese and similar 
<|uestions are hard to answer. We have no national statisti^:al tL'chniques designed 
to measure ttiem just as until recently we had no continuing data on job 
vacancies. 

There is need (o close this gap. Jt could be closed by federal statistical 
agencies, as the National Science Foundation or the United States Bureau of 
Labor Statistics. Prc^fessional societies and professional conferences, sucli as this 
one, might well i^o on record as urging the development of new statistical series 
to (lose the gap. Closing it is j)articularly important lor women, who need to 
le;irn about new challenging careers in sticnce and engineering before it is too 
late .o obtain the basi<" recjuirenients. 

Fourth, Sum7ner Engineering and I'ry-Out Inieniship Jobs in Industry and 
Governmenl. 

One very important technique for resolving indecision about any 
professional field as a career, for both men and women, is the opportunity to 
Q work in the field or at least near enough to observe it first hand. This is 




j)arilc'jlarly important for w'omcn who must overcome not only their own 



liiii^cring doiiljls but the advice of friends and relatives. Sucli opportunities are 
unfortunately, all too rare. 

One of the oulstaniling women i^aduales in engineering from rny 
institution, tlie University of Illinois, is Betty Lou iiailcy. She graduated with a 
degree in mechanical engineering in 1950. Twelve years later after establishing a 
substantial rc})Utation as an engineer, she was asked to conic back to the campus 
to talk to tiie members of tlie local SWK chapter. In her very perceptive talk, 
''Woman Can He Kngineers," slie pointed out tlie hurdles she liad to o\'ercome, 
the usual discouragement (jf friends, relatives. At (he end of her junior year, 
despite high grades, she was still in doubt. But then she had an unexpected 
opporiuniiy to work in the engieering laboratory of the Holley CarlDuretor 
Company, during the summer. She took it. rbal did it. She found out siie could 
do engineering work. Slie found out slie enioyed the work immensely. Tlie 
company confirmed Ikt ability to perform well. 

If industry and government are really serious about pioviding e(jual job 
opjxjrtunities, they sliould be e(iually serious about providi?ig tryout and work 
experience. 

I'he Jt)13S tJob Opportunities in the Business Sector) program of the 
busines.s community to iiire the disadvantaged has not accomjilislied everything, 
but it has accomplished mu< h. 

We need a jiarallel summer pro.gram for women in science and engineering. 
Women have been (lisa(ivanlaged too. We might modify tlie familiar acronym 
SWK t() react SOWK Summer Opportunities for Women in Kngineering. Sucli a 
program would give industry and government more experience with talented 
women and young women would gain meaningful insight into engineering tlial 
would help resolve doubts. We need more Betty I.ou Baileys. And would-be 
Hetty Lou Baileys need more tr^ -out opportunities. 

i- iflb. The Ni'cd far More Part Time I^ofcssional Job Opportunities. 

Professional societies, esj)e( ially those with a special interest in women, 
need to urge the development of more part-time opportunities for women in 
science, medicine a»id engineering. If we are lo encourage talented women to 
comI)ine marriage and j)roressionaI work, then we should make this more 
feasil)le over the life cycle by facilitating the combination via pan- time 
opportunities. 

This subject has been talked about in the literature for the past 25 years. 
1 l^c fact remains, little has been done a!)OUt it. Tliere is need for several business 
firms an(i government agencies to take the lead witli demonstration programs 
which could tiien be used as guidelines U-r other organizations. This could I)e a 
major [)roject for the Sixth recommendation which follows: 

Sixth, The Need for Top Level IVmncn \s" Prnfe^sional Soci<Jtics to Farm an 
infer- S(y c ie t y IV or k i) i ('o mmittee. 

Women's ])rofessional organizations have done much to pull down barriers 
to the participation of women in science and technology'. But working 
ii»clividually certain common tasks simply get left undone or done only partially. 
CoUe< tively, these organizations might be much more effective. Included in such 
;i top level organization would be: 

Society of Women Kngineers 
American Medical Women's Association 
Association of American Women Dentists 
Society of W^)men Geographers 

Woman's Auxiliary of the American Society of Mechanical Kngineers 
American Association of llniversity Women 
Association of Women in Architecture 
Women's Veterinary Medical Association 
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A joint, .iction iDnimitlrr mi.i^l'Et wcW \\ aiit to )>r()inotc soiiic of the lu-fds 
( it('<l ;il>ovi*. Il ( I'Ttainly would \\;nU l(» prouiou- sui^i^csticjii tiunil)tT seve n wliic li 

St'N'iri. /fuonu- 'lax Rt forni. 

it liJis lon.u; n ifcoi^ni/cd (hal oiu'oi {he uiajtJi" lat lois Hniilini; the return 
of professional ^\■i^c's to i'niplo\ nu*nt , alter time out Tor cliiUht^ii, is the inal)ilit\ 
to (le<Uu t fulK' froiu joint income lax returns for the acitietl household expense. 
Our present t.ix laws are essentialK' a earryos'er from the days wlien very few 
women worked and if tlu y did work it was at very Ionv levels. 

As a result of tlie risini* partieip.aion td men unci women in the ever 
len^thenmt^ edutational stream we ha\ e a selective marriage |)attern. Idkes tend 
to marry likes. Hi.uh seliool ,i;radu.ite men tend lo marr\' hi^h school irraduate 
i;irls. C!ollet^e men teiui to niarry cnlh-^e women. And i;raduate students tend to 
marr\' i^radnate stutienls. The resi^ut: most [)rofessiotuil women tend to marry 
professional men. I'Or example, a ret ent stud\' of women dentists found that TT) 
percent were married to men who were also dentists t)r in other [)rofessio ns. ^ 
I he same lias l)cen found true of women pliy.sii ians aiul women engiiu'crs. ^ 
*i his means that such families are in a reialively hit;h inct)me tax brac ket with 
just one spouse wc^rkint^. If both work the in<t)me tax take can t)e formidable. It 
sometimes dtjesn't })ay for liie wiie to work. If she does work professionally 
l)ecau^:e she enjo\s it, she is working for iu)thin^ in econcnnic terms. This is a 
ij[ross ine<jui<\' that needs correct ini^. It shouUl be lui^h (Jn the }>riority list for any 
inter-so( iety <-ommit tee. 

'/he Xccd for a Sm^^lc /'I'dcnil Office ('ofucrnrd Solely With the 
/*rohlffri.\ of IWntten in Seienec and Tt'e/inoloi^v . 

There are numerous ^o\ernnu.'nt commiltees and agencies with 
respoiTsibilit ies lor etjual rit^dits opporlunities, including those by sex. Tliere is 
llie President's Interdepartmental Conuuiltee on the Status of Wonu'n. the 
Women's Bureau, arul others, Tlie fact remains, tiiere is !io sin.gle office 
coneerned with the spec ial problems oi women in scicMce and techmdogy. l'.c|ual 
ritjhls lctj;islal ion is all well aiid ,^o<h1, [)ut it is also inelevant il there are tui 
cpiahiU'd women e\ eii appK infj; for professional jcjbs in science and tec hnology . 

U \v()ulcl appear at the monu'nt. thdt tiie National Scieiue foundation will 
be the })rimary f ecleial ageucA' in tliis f ield. UopcfulK' in t he fut ure some of the 
drastic c uts in \i .nui I) expenditures hjrmerly allocated by I)()l) will be restored 
and presumably i^iven lo NSI'. 

Ill is Clonferenc e mit^ht well go on record as rcconnueiKiini; to NSI', two 
steps. One, the c reation of at least one hi^h le\'el [)osilion in NSI" with sole 
res})onsibility for monitc)rint; the role of wonum in science and tec hnology and 
midertakinif (he research nc-eded to supplement this monitorhii!,. Second, would 
be the appointment cd a National Advisory- Committee on Women in Sc ience 
and 'rcchno'.<»>^y to ad\'isc tliis newly crealed office on reseaich and polic y needs. 
If such steps ( C)uld reduc e the iraemenlation ot effort, now c liarac teristic- of 
endeavors in this field, and focus energies on selected goals, liie contribution 
might be substantial. 
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\'n. A Hrief Siunming I'p 

The ])r(^sent f inds us in a stage of transition on many fronts. 
Talented women can no longer drift through higiier education. The easy 
days <d" llie 19G0's are gone. Tliey are nut likely to return, Women who seek 
part-time or full-time careers will ha\e to do much more personal planning in the 
197()'s. il is reasonable lo assume they \^'ill do so. In so doitig the\' are going to 
look into the opportunities in engineering and science as never before. An 

AH 



important contribution can be made by this tonfcrente, if it can take steps to 
assist in this search. 

Knginccring and the sficnces are also in transition. They are taking on a 
"i^ew look^' which should have "now appeal" to all youth, and especially to 
women. It is urgent that we restore the tonfidenv:e and interest of the oncoming 
generation in^f:riencc and technology. Without the dedicated efforts of engineers 
and scientists there will be no way to solve the environmental and social 
problems which we all see before us. This may call for the re-education of tlie 
public. To the extent that this conference can assist in this re-education il will 
have made an important contribution to "Bridging the Gap Between rethnolog>' 
and Society." 

These two challenges call for the best efforts of all of us - in engineering, in 
the physical sciences, in the social sciences. The era that has just ended, despite 
all the public criticism, was a great era of achievement for science and 
technology in many directions. The era just beginning, despite all the current 
skepticism, can be even greater for both women and science if we choose to 
make it so. The very fact that in the midst of so muc h skepticism and doubt a 
few dedicated people are willing to put aside their usual tasks and gather in a 
conference of this kind is, I submit, a good omen for the new era. 

^Siicncc and l-^ti^micrirtf^ Doctorate Suf?ply and Vtxlizatutn, l9t)R-S0, Naiit)hdl ScitTRC 
I'(Kjt?(iat/(Ui, ;is t iled in Unitt d States House, (^ommiltfc on Stienco and Astronautit s, 91st 
(.'onKTOss, lind Srs,sion, Ut arin^s, 1970, p, 2^2. 

*^Thr statistics in this section arc adapted from the a\ithor*s working paper, "Womt'n's 
MiKhtT Kdiication and Work: Somo Questions, Problems, ChallenRes for the 197(rs," 
prepared for the University (Committee t)n the Status ot Women. University of llliiiuis, 
April. 1971. 

'H'niversily ot North Carolina Tress, Chapel Hill, 19-*) 7, 1^94 pp. 

*^l"or a distUssion of the emerginj^ medieal-enpineerinK discipline' see e.g., James K. PdVne, 
'*Birth (►f a (iiani: Biomedical KnRineerinR," .VfcWii-avj, May-June. 1965, pp. 19-2H;John 
Plater, "(iareers in Biomedical V.n^\\\K'VT\\\^,'' Occupational Outlook Quarterly. Winter 1970. 
pp. 27-!^0: Kdward Kox, "KngineerinK in Medieire: A Meh ing the Professions." f'nginar, 
January-l-ehruarv, 1970. pp. KV16; \cw Careers in th> Ih'aUn S ier es: Biolof*y, Physics, 
(.hvmistry. Mathematics, f ngim ering. I he National lieaith Council, New V'<irk, 196 1, 24 
pp; Kii^ene (iutcione. "Biomedical Engineering," Chemical Enf^ineerinn, January SO, 1967; 
David I). Rut stein and Murray Kden, Engineerinf; and I.tiing Systems: Interfaces »nd 
Opf?ortunitit \. M.l.T. Press. 1970. 3^0 pp. 

^Atlapted from a talk hy Dr. Har\ey Alter, The Cfillette Company Researeh Institute, at the 
United States Departimni of Agriculture, National Agricultural Outlook Conference, 
Washinj^ton. I).C;,» I'ehruarv 1971 and cited in Famih Economic Hei icte, }ur\e 1971, pp. 
7-9. 

<>See. Riva Poor. •/ Days. 40 Hours, 

^.\li(e S. Rossi, **Barriers to the (-areer Choice of Knginet ring, Medicine, or Science Among 
.Ameriean Women," in Women and the Scientific I*rofession. (J, A. Matt field and (!. V:,n 
Aken, eds.) M.I.I. Press: (Carolyn Cummings Perrueei, "Minority Status and the Pursuit of 
Professional Careers: Women in Science and Kngineering," Social Forces, Vol. 49, No, 2. 
December 1970, pp. 1J46-259: "Married Women in the I^hor Korer." by (ieorge Katona, 
Burkhard St mm pel .in<l Kriust Zahn. Ch. 10, in Aspirations and Affluence: (comparative 
Studies in the I'mted States and Western Europe, MKlraw-HiU. New York, 1971. pp. 
1-VVI44. 
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''^Si'i', icihuHUiH Manfioiivr l^ihfyfsO. V\\\Hn\ Statts Dyp.irtmtiU tif Labor. Bullcii!i 

Jfi.S9. Mdrt h h>7(), L'H pp; Eniiinccrmi: f i ( htiicuins, (W.ilK'r J. Brnt kirikj. t <l.) JXi, Krrnu t»ii 
PuhltshiHK ^^-ompanv, (ihici^ti, I9fi9. 

^•^ Vudi-rut iliziit u)n (>J Wfnnfti Workirfi, Wi»mc n\ Bur('«ui« VVorkpldcc Standards 
A<imini>lrat u>M. I nilcMi Slalrs Dcparlnu ni c»f l..il»<>r, 1971, JT) pp. 

'^^•*Wt»nu'n St K'litisis." in (Mrt t rs far the St vvniics. (Jt rrold K. Foollick, t <r) Dow Joins 
Books, Prince i<»n, NcAv lc rsc y. 19l>9. pp, 201 -'Jl 1, 

^^Sir. r.K.. \\(nnt)i in Industry. Si'w Prrspn tivts from hducation. Industry, (iovcnimt-nt. 
IlighliKhls »>I CoufcTc lu r, Mary liaUiwiii (:(iM<-gc-, Indusirial KrJalions iK pdrlmrnl, National 
Assiu idlinn o1 MdtiuldLturt rs, Ne w York, 1971. 96 pj). 

^ *^KiN%in I.. Linn, "Women I)* mists: (.arocr and Kamih ," Sovwl l*r(thlcms Vol, IH, No. \\. 
Uinli r. 1971. pp. .^9:^404. 

^•k^anil S. Shapiro. Bdrl)dra•J^dn Siblri, Audrey A. ZclkoNic dnd Ju<Jilh S. Mdusnrr. 
"(.'.artxrs of Women Physuidns'. A Survey of Women rira<iuales oi Seven MLdical Schools, 
\\)4ri'\9b]," Journal (*f Mi'dual Fducution. Vol. 45. October 19H«, pp. IOM3-I040. 



John B. P;irrish 

John B. Parrish atlt ndcd ihr Tnivcrsily of Illinois where he received ihe A.B. 
dctirt't* in I9!M and the PhJ>. degree in 19;^8. As a labor economist he has liad 
extensive experient e in government service, teaching and consulting. 

Dr. Parrish served as Assistant Supervisor of Research, United .States 
Lmploynu-nl Serviee. Occupational Research Project in |9'58-I939, Assistant 
Professor of Ktonomit s. .Southern Illinois University from |9!59 to 1942. Senior 
Ltonomist, War Manpower Commission in I942-I94.S, Principal Kconomist. 
Assistant to tlie Director. Wage Stabilization Division, National War Labor Board 
from 1942 lo 1944, and Regional Director. I'nited States Bureau of Labor 
Statistics from 1944 to 1947. In 1947 he joined the University of Illinois and 
has b)ecn teaching there as Professor of Economics since 1955. 

Professor Parrish is a member of Ihe American Kconomic Association, 
Midwest Kconomic As.sociation. and the National Defense Kxecutive Reserve. He 
has been awarded Plii Beta Kappa. Kappa /eta Psi. Phi tta Sigma and has been a 
Ford Foundation Fellow. In 1908 he won an award for Outstanding 
Achievement in the Social Services from Pi Gamma Mu. 

Professor Parrish has published an extensive number of articles ; nd studies 
and has been one of the very few outstanding economists to devote continuing 
attention to the staciy of the employment of women in the professions, with 
spei ial empliasis on women in the sc iences and engineering. 
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Women in Fnginecrin^-Bridghig the Gap 
Hetivecn Eugiuceriug and Society 



Kli/.ilH-ih Diim iiii Koorii/,* Dirct tor 

Wo\}H'}i .s lUtrcdu, I fiitcd Stiitcs Di fhirDni Ht Oj Liihor 

ll is iiKii'td gralilvin^ lhal ihc Knii^iiUTTiii^ Kound.iiion has iramt-d up \vith 
thv S()< ivty at Women Kn^iru-rrs lor ihc f oumi.ilion's annual (oiilcrciu c on 
issues ol <(>r.'. crn lo rn^inccrs from many fiist iplinrs. Your OontVrnu c theme 
••\Vorticn in Kngiiu eriii^ Hritlgiii^ the Gap lU-lweeii l et hnolo^y *ind Sri<'m c** is 
Ixifh timeK .i!,d urgent . It is a!so gratifying tHat you plan to pulilish the findings 
of this Ti-day (onfereni e. As will l)e apparent from my rem. irks, a wide variety cd 
resourc e iiialerials is needed; so tlie repor' and findings of this (A)nferenee should 
provide a rescr\ (>ir of fiesh. new material on whieh we ean all draw. 

There may be those who will question a eonferem e to dist uss w.iys of 
attraetiiig a la t»e segment of the pt»puIation hitherto largely excluded often 
self-e XI hided hi in the engineering professicui. Newspapers and magazines are 
replete witli reports of the high int idem e of unemployment among engineers 
and engineering teeiinit i.uis. However, this unemployment is limited l.irgely to 
I lie aerospaee field (Jiie of the smallest specialties in the engineering profession, 
employing only about 6') ,00 engineers of the more than 1 million employed. 
Aeeording ti» the Rureau of L.ibor Statistics, the engineering fields for which the 
most "rapid growth" is predicted for the 1970's are also those which employ the 
largest numl)ers of engineers e;^^/ those which are the most "natural." it you will, 
for women, i hese are: ele< tri< al engi/iec/iiig, nice hanit al engineering, and 
industrial engineering, this last branch of enmnecing is (ontcrned, .is the 
Bureau of Labor Statistics puts it, with '*bringing together people and tilings/' 
Now, isn't that what women do all their lives ? J ogether. these three brant he s of 
the profession constitute slightly more than half (365.1)0(1) of all employed 
engineers. So don't let anyone "put you down" in your effort to entourage girls 
tt) bet ume engineers, encourage engineering st.hot)ls to admit them, and 
encourage employers to employ them. There is no .inticipatcd surplus of 
engineers for the long run. In fat t. it's quite tiie ctintrary. 

I need not remind you that slightly less than 1 percent of all engineers in the 
Ignited States are women. In the Federal service, the picture is even wt>rsc. Of 
the more than 81.000 engineers employed by the {""cderal Government, only 
four-tenths of I percent (.4 percent) are women ;U>H in all. Recently the 
Government established a very large prt)gram under the Occupational Health and 
Safety Administration. respt>nsil)U- for making and maintaining health and safely 
standards in the workpla<e. tUit only 10 women throughout the tt)untry were 
employed in 1969 as safety engineers by the Federal Government and 4 as 
sanitary engineers -inte we have an "affirmative action program'' and the 
.Administration realK means business abtuit e<jual employment tipportuuities 
without regard to sex, strenuous efftirts have been made tt) set u re women safety 
.md sanitary engineers. But they just .ire n't there! 

We have just ret eivtd a letter frt)m the I'nited States .\ torn it Knergy 
Commission stating that it pl.ins to increase its career professit)nal staff by about 
75 perstins in the middle » « d upper experient e Jeve!. They are p.ii tit ularly 
' oncerned ti> tot .tte pet^ple who will work in the fields of the peaceful uses of 
atomic energy, the increased production of power to meet energy Te<|uiremcnts 

*Mr.s. Kooni/ was nam* d Deputy Assistant Secreiary o( I.at»or in March, 197 2. She will also 
( iiniuUK^ as Director of the Womt n's Bureau. 
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<)f the economy, lechnital requirements m the interest of public health and 
safety, and environmental and pollution matters. The letter states: **We ;ire 
extremely interested iii receiving applications from all persons who have the 
necessarv' knowledge and skill*' and want particularly to insure that "the 
minority communitN' is aware of these needs." If any of you are personally 
interested, and espec ially if you know othei qualified sc ientists or engineers, 
particularly from minority or ethnic' groups, please have them send their 
credentials directly to the Ignited States Atomic F.nerg> Commission, Washing- 
ton, l),C. 20545. Please also send a copy addressed to me at the Women's 
Bureau. 

It is significant to note that the enrollment of women in engineering courses 
is still pitifully small. According to the Kngir.cering Manpower Commission, in 
the class that entered engineering school in 1969, only 1.5 percent were 
women - less than 1 ,1?0() (1,181) out of a freshman class of over 74,000 
{74,113). The total number of women in undergraduate engineering courses was 
only 1 percent of al! students so enrolled. When you allow for the normal 
attrition between undergraduate majors and ultimate employment in the 
profession, and when you allow for the normal attrition among those already 
practicing in the profession, it does not appear likely that the proportion cf 
women to men engineers will increase significantly in the near future- unless a 
much broader and a more intensive campaign is mounted. 

Before making program suggestioiis for such a campaign, ] want to point out 
that there arc many specialties in the engineering profession where women 
engineers may very well have a special contribution to make. Women are 
probably the largest users of the products produced by engmcering skill and 
know-how. Consider our most glaring ^future' needs-areas such as the location, 
design, and equipment of day care centers for one. Another involves traffic and 
transportation. Who is g»ing to unravel our traffic mess? Women haul their 
husbands to work and their children to doctors, dentists, music lessons: they 
drive to the market. Thirty million women work and must get to and from work. 
We make jokes about women drivers, but if some women engineers had been 
involved in ine construction of highways and traffic signals and a lot of other 
things, perhaps we might not have needed to change things over every 2 years or 
so. 

Consider the whole arena of the handicapped and what engineers have to do 
with that. I can recall that when J was responsible for a school program for 
handicapped ( hiidrcn, the chairman of the Advisory Committee on Special 
Education was an engineer. A lot of people wondered why on earth special 
education teachers should be subject to decisions made by an engineer or 
someone who was advised by »n engineer. I hey came to realize that in special 
education we have not orly the mentally retarded but alst) the handicapped: the 
polio victim, the cerebral palsied child, the deaf, the amputees, and m:iny others 
who need engineers to figure out how best to accommodate their shc»rtcomings 
and deficiencies. Now, when it's dealing with the hardware like a wheelchair, we 
can see the need of an engineer; but when we look at all the new areas of 
concern: urban planning, homes for the elderly, hospitals-and I could go on 
citing the big demand fields we ofttimes fail to realize that they are also areas 
where women's interests have been clearly evidenced and iheir know-how could 
be particularly pertinent to the efficient and creative meeting of the needs. 

I have indicated that an intensive campaign is needed to bridge this gap 
between demand and supply. I want to share with you some of my thinking 
about the elements of such a campaign, which 1 hope will he "grist for the mill" 
of your workshops. 

As I see it, our campaign should begin very early in a girl's life and would 
involve u nhra in wash in cxpkydinjg, the myths. There must be direct approach to 



parents, the \cry youn^ girls, teachers (beginning with elementary school 
teachers), admissions offit crs of engineering schools, and employers. Here are 
some of my suggestions: 

Let me s^y first that you have an especially tough Job. It is» in fact a battle 
against abysmal ignorance about a profession. Mothers generally know what 
doctors ao but crif^tru'vrs? In dealing with parents, one major myth about 
engineering has to be eradicated. Parents usually see engineering as hard hat, 
dirty work, squirting oil. crawling through large sewer pipes -you get the picture, 
rhe truth is that in the large areas of engineering I have cited and where the 
greatest demand will be, most f the work is likely to be done at a desk or 
drawing board in an office. How do we get this across to the parents of girls in 
elementary school and even younger -who still think girls should be "made of 
sugar and spice and all things nice?" 

One avenue of approach is through the PTA. Gel a woman engineer on the 
agenda of PTA meetings to explain what engineers really do, the contribution 
they make, the needs and the rewards. Get them out of their old habits of 
thinking about engineers an^/ about their daughters. Use a woman engineer as the 
speaker a role model, about which t shall have more to say later. You might 
start with an illustrated article in the PT.\ magazine ending with the suggestion 
that they write the Society of Women Engineers for a suggested speaker in their 
locality, 

.Another avenue leads to involving the national voluntary organizations 
working with girls and young women* especially the Girl Scouts, Camp Fire 
Girls, 4-H Clubs, Y- Teens, YWCA and others. 

To illustrate the potential of these organizations I want to pinpoint the Girl 
Scouts. We recently had a conference with Miss Nancy Portei, the new, young, 
able national representative ia Washington of the Girl Scouts of America. You 
know the Girl Scout program has been structured around badges. The National 
Program Department is responsible for the nationally adopted official bad^e 
program and would be receptive to working with you on an appropriate badge in 
the engineering field. Although the whole question of badges as incentives is 
under scrutiny by girls and leaders, the program is more *'open ended" than this 
suggests. Kach troop is responsible for a project called "My Own Badge/* 
Recently a number of troops have developed what they call an Kco-.\ction 
Badge based not on just cleaning up the stream or lake but studying the 
watcrxhed and man*s relationship to the total environment. Viss Porter told 
where they get a badge on auto transmission repair! She emphasized that in her 
recent extensive visits to troops the girls were saying: ''Homemaking and 
camping are fine, but give us marc relevant things—and career oriented, please.'* 
I susp^fct the same is true of the girls in 4-H clubs who might be most interested 
in a program unit on agricultural engineering- a burgeoning field. 

Another road to the "unbrain washing" of parents, teachers, guidance 
counselors is, of course, through printed materials. Your help on our leaflet 
"Why Not Be an Engineer?" addressed to girls, was of great value, and the leaflet 
has been much in demand. Wc have distributed about 150,000 ce >ies, mostly on 
request. But we need more materials. I would like to see the Society of Women 
Engineers and the Engineering Foundation collaborate with us in producing a 
picture book for little children -perhaps a coloring book showing the various 
ways in which women engineers work, how they solve intriguing problems 
(children love that). Since the main bent of a child's career probably starts at the 
mother's knee, this would berome a part of the mother's thinking as it becomes 
part of the child's thinking. This coioring primer might be distributed in 
supermarkets as well as in many other places; for example, I think especially of 
the Young Wives Clubs and Mother's Day Out Clubs in the YWCA's numerous 
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suburban centers. It nnij^ht l)ccomc one of the '^non-iiimic strips" that are part 
of aur fomic pa^es, miu h as ''Roste the Riveter*' was in World War II. 

There needs also to be a plan ()f serious but stimulating articles tailored 
specifically to different constituencies. This wouJd include articles for the 
Personnei and Guidance Association journals, the vocational educational 
journals, elementary school teachers' publications, and secondary school 
teachers' journals. 

Organizations composed of boys and men must not be omitted, for male 
approval is still a very decisive factor in career selection for girls and women. 

To change the image of a whole profession, \hc best medium is TW since in 
this case it's essential to reach not a selected few but millions at every age level. 
This, of course, takes know-how and money » and I shall have more to say about 
that later. 

My next road toward the goai is of paramount importance. It concerns the 
use of role models. Recently we had a scries of conferences across the 
country -conferences of business, industry » and union leaders concerned with 
how women could be moved into jobs hitherto lal)eled **for men only" and 
how they could be moved up the ladder. At the Idaho conference, in response to 
a suggestion on how business can utilize its talented women, a banker mentioned 
that he had never before considered sending a female bank officer to be the 
bank's spokesman at a high school ^ecr Day. He always thought about sending 
one or two men, never thinking about the psychological cffec! when appealing 
to girls to enter banking although a very high proportion of bank employees are 
women. 

Most girls and boys have never seen a woman engineer. Instead of always 
sending ')ut the male engineer to Career Day, why not send a woman engineer so 
the youngsters (boys and girls) get the idea that engineering isn't all brawn or 
that the engineer is only the top white hat in the crew? 

Another part as role model for the woman engineer to play is that of tutor 
to girls who are bright, show aptitude in science and math, and appear to have an 
interest. Such a tutor would have enthusiasm for the sciences, can share her own 
experiences— which tell more than a thousand tracts -and inevitably can make 
things a lot clearer on this one-to-one basis. 

Another role for the woman engineer as a role model is that of enthusiastic 
educational guide-specialist, providing experiences for interested youngsters to 
visit engineering establishments and sites where they can sec women engineers at 
work and learn what they really do on their jobs. This firsthand contact is of 
immeasurable educational value because it gets into the realm of experience 
where the emotions as well as the intellect become involved. 

To move from the public campaign to another area of related service, I 
would make one other suggestion for your .Association— or perhaps the 
Foundation. It is that more of your data provide a sex breakout. Wc do not 
know how women arc distributed throughout the various engineering disciplines: 
electrical, civil, mechanical, aerospace, etc. The report from tnc 1969 National 
Engineers Register titled "A Profile of the Engineering Profession" is excellent— 
except that it virtually omits sex as part of the profile. 

To in :rcasc significantly the proportion of women engineers requires money. 
You have to put your dollars where your heart is. To carry out the program I 
have suggested will require, perhaps, the acquisition of a media expert for your 
staff. I say **media expert" because I feel that in today's fast-moving world the 
picture - whether in print, on slides, or TV— must supplement the printed word. 
It may be possible through the Engineering Foundation and others to secure 
some funding. Also, corporations with large engineering staffs facing the 
necessity for **affirmative action'* in the employment of women at professional 
and managerial levels may be willing to cooperate with both finances and 



technical assistance. You have probably seen this recent advertisement from 
General KIcctric, The cost of that wasn't peanuts! Or the brochure I saw, 
produced and distributed by Duke Law School, which read, **Who wants women 
law students?" and on the inside, said **We do at Duke." They got them, too. At 
mid-term, they had some 35 applicants — more than they had for the whole year 
past. And with LSA I' scores above 500! 

I have deliberately pinpointed most of my suggestiojis to reaching the 
grassroots level. Too many programs and publications are of a professional, 
academic content that reaches only those who arc already convinced— but 
unfortunately don't know what to do to change the *'climatc of ignorance," You 
might take a look at how the social work profession, through its National 
Council on Social Work Education, set about changing its image and attracting 
thousands of new recruits. 

In conclusion, 1 want to emphasize that you could not have undertaken a 
more challenging and promising task. The search for new and creative ways 
women can use their abilities more fully —not just for self-fulfillment (important 
as that is) but to help provide the resources through which your action can realize 
more fully the great purpose of our Nation. The eradication of poverty; the 
elimination of slums, urban blight, and pollution throughout our land; the 
providing of decent housing and adequate, low-cost transportation— all of these 
goals cry out for engineers. 

Statistics on the number of working women indicate that the challenge 
today is not **shall women work outside the home?" it is rather **how shall 
women work?" Shall it be at traditional, stereotyped occupations which are 
generally low-paid and offer little opportunity for advancement— whereas the 
gifted, trained woman in a less traditional occupation can make a truly 
significant contribution to herself, her family, her community , nn^^ our national 
well-being? 

Finally, lest all these suggestions may seem to end up in the long run as a 
program of words and more words— spoken and written — let me remind you of 
Lord Byron's lines from Don Juan: 

"But words are things, and a small drop of ink, 

Falling like dew upon a thought, produces 

That which makes thousands, perhaps millions, think/* (Emphasis supplied) 
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Flizabclh Duncan Koontz 

Elizabeth Duncan Koontz holds a B.A. degree in English and element; 
education from Livingston College (1938) and a master's degree in elementary 
education from Atlanta University (1941). She has pursued additional graduate 
work at Columbia and Indiana Universities and training in special education for 
the mentally retarded at North Carolina College. She taught school in several 
cities in North Carolina, where she eventually concentrated on mentally retarded 
and disadvantaged children. 

Mrs. Koontz is a former President of the National Education Association 
where she initiated the Conference on Critical Issues in Education and efforts to 
eliminate discrimination in all forms against girls, women, minorities and the 
handicapped. 

Since January 1961, Mrs. Koontz has been Director of the Women's Bureau, 
United States Department of Labor and also United States Delegate to the 
United Nations Commission on the Status of Women. She is the first Negro to be 
appointed to these offices. 
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Thirlccii universities and cciUcgcs throuj^hout the country have av^;irded Mrs. 
Koontz honorary doctorate degrees. In addition, she has been the recipient of 
several awards^ including the Distinf^uished Alumni Medallion for Achievement 
from her alma >mater, Livingston College, the Distinguished Teacher .Award from 
the Civitan Club of Salisbury, and the Distinguished Citizenship Award from the 
North Carolina VVesterj^ District of Civitan Clubs International. She is an 
honorary member of Phi Beta Kappa, /eta Phi Beta and Altrusa Club <»f 
Washington, D.C.; serves as an honorary chairman for the annual Kbony Fashion 
Show, Washington, D.C.; and is a consultant to the Committee on the Status uf 
Women, National Council of Administrative Women in Kducation. 

Mrs. Koontz has served as a member of many civic and professional 
organizations, including the North Carolina Association of Classroom Teachers 
(President, 1958-1962), the North Carolina Governor's Commission on the 
Status of Women (1962) and the President's Advisory Council on Kducation of 
Disadvantaged Children (1965-1968). 
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Charles F, Home 
Chairman of the Board 
Southern Ciiliforniii huhiStry-IUltiCutiofi Council 

All cnKintvrs have something in common. One of the things they have in 
common is that to a degree they are able to talk to each other. And that's good. 
One of the big problems we face today in our society Is the fact that our 
sociologists blame all of us technologists for all the troubles in the now-world. 
And, of course, we, as technologists, have a tendency to blame the sociologists 
for aii of the troubles of the now-world. The real problem, of course, is that our 
sociologists sin>ply don't understand engineers, engineering, science, technology 
or many of the things that we understand. And unfortunately not enough of us 
engineers can understand sociology. 

I remember my father, who was a professor of Knglish, telling me at an early 
age that his problem was he could not teach Knglish to engineers. He tried, but 
he had a lot of trouble. So when I came to the point that 1 was an engineer 
myself, and then progressed to where I had the responsibility for hiring 
engineers, you might be stirprised to know that, to the consternation of my 
industrial relations people, I insisted we hire only engineers who had a thorough 
grounding in the humanities. I was told this couldn't be done- that "an engineer 
is an engineer" and we wanted the best engineers. "No," I said, "I want the 
most useful engineers - the most valuable engineers -and any engineer who can't 
communicate, in my opinion, is not nearly as valuable as an engineer whtj can 
communicate." Based on this program I was able to hire not only excellent 
women engineers, but excellent men engineers, too. 

Ihc members of the Society of Women Kngineers are pretty good 
communicators, and I think this is one of the best things you can do. 

Today Mrs. Koont^ practically made my speech for me. I would like to say 
much of what she said, but now that she has said it I'll simply try to confine 
myself to a few words and then go on to something else you may be interested 
in. 

The hope of our free world, the hope of our planet, with its greater and 
greater overcrowding, and all the difficulties we see around us, whether it is the 
environment, ecology, or the many other problems -the hope of this planet is 
that we will have more competent, not less competent engineers. And in my 
judgment the hope is that we will have more women engineers, for many of the 
reasons that Mrs. Koontz outlined today. When it comes to communicating with 
people -sociologists, non-technologists, etc ~I have found that women engineers 
are better at it than men engineers. I am not trying to sell you anything. I'his is a 
research I did and I have found that, generally speaking, women engineers had 
better, more understandingly , utilized their knowledge for what I would call 
"engineering for the humanities," as distinct from engineering only for 
engineering's sake. 

rhe important thing that is needed today is a catalytic agent that can get the 
right and the left and the middle, the women and the men, the minorities and 
the majorities, the Democrats and the Republicans ind the independents to talk 
together, to work together, to try to understand each other and get some kind of 
agreement so that they can do things. 

Mrs. Koontz gave us some pretty good ideas this afternoon on how we can 
work together to reach through lower grades of education in order to give the 
opportunities to young people to better understand about the world around 
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them, particularly the world of work. In eJemcniary school today, children arc 
simply not getting any sort of understanding of what the world of work is all 
about. 

Now there are ways and means to remedy this. One is Industry-Kducation 
Councils. Some of you have heard of them. I hey exist in various places under 
various names. In California and .Arizona we have what we call the Business, 
Industry and Kducation Councils. Ihey operate at a local level, and then they 
usually have a general regional level at which plans can be made and things can 
be done to encourage the formation of other local councils and assistance can 
be given to those local councils in what they do. 

Here is a case where industry actually works with education. Not one 
working for the other, but both on the same level working with each other. All 
of a sudden you find industrialists and educators communicating with each 
other. Of course they first start with each one telling the other thai they don't 
really krow what they are doing, and they aren't doing a very good job. After 
they have got that off their chest, then they start talking to each other and 
trying to understand each other, and the first thing you know they are helping 
each other. 

Now, (he bask purpose of the Indusiry-Flducation Council is to help the 
teacher reach and motivate the children. I think that is worth doing. J don*t have 
to tell you that home is not what it used to be, and parents for one reason or 
another are nol reaching and motivating their children as they once did. 

You can blame it all on television. You can blame it all on electronics and 
technology and you'd be partly right, because what we have to do is not only 
invent gadgets, but we have to pass the word on how to use the gadget for the 
benefit of humanity. 

1 think one of the ways to do this is by industry-education cooperation. 
Another way is to get this cooperation working at lower educational leveU. 
Although many people have realized this is necessary, most people think of 
education as starting in college. But of course this is nonsense. By the time the 
child is ten, the major portion of his education has been completed. Sounds tike 
heresy, but research indicated that the child learns more from six months to six 
years than from six years on in many, many important ways. The learning is not 
that of the facts and figures we engineers learn in college, but of all sorts of 
terribly important things, including some understanding of what it is all about 
and how to get along with people. These things have to be presented to the child 
before he reaches the eleventh grade. 

Now this is a tough job and industry is trying to help. "Fine,'* you say, **so 
industry wants to help education reach and motivate the children. How, then, do 
you motivate children?" I don*t know, but I know this: When you put 
unmotivated children in close physical, spiritual and mental companionship with 
motivated adults, believe me such an experience proves that 85 percent of the 
time you get motivated children as a result of that proximity. Now this means 
that 15 percent of the time you get frustrated adults. But that doesn't bother 
them, because remember we started with motivated adults, and motivated adults 
can withstand frustration. Unmotivated children cannot withstand frustration. 
That's why we have to find a way to reach and motivate the children, nol just to 
be engineers, not just to be machinists, not just to be lawyers or doctors or 
professionals or occupational workers, or whatever. We must reach them and 
motivate them to be whatever their own interests, understanding and ability 
show them that they want to be. We want to give them the opportunity to 
understand the world well enough to understand what they really want to do 
with their lives-whal businesses they are interested enough in to work at, and 
have fun doing it. If we can get that across to them, then we have succeeded. 
Because a motivated youngster can do anything and does. An unmotivated 
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yoUfiRStcr ROCS round and round and finally society, or parents, or somelwidy 
pushes that unmotivated youngster into college. 

Then lollej^e defeats that youngster and the youngster wants to burn it 
down, hetause anyone who has Ik* en defeated by anything feels a vcrv' grave 
frustration and anger at whatever defeated him. It is not easy for most people to 
lie defeated. I hat is onv of ,)ur big problems. Unmotivated people lan easily be 
defeated. }Iighly motivated people eannot. How then do we avoid the 
frustratit)n the defeat of the youngsters? 

I eall your attention to the American Institute of Industrial .Arts. It has a 
national organisation and regional organizations. It is rather unique because it is 
not trying to teaeh Knglish, Spanish, mathematics. It is trying to get youngsters 
to understand the various methods, procedures and systems of industry. This is 
done by specific courses in industrial arts, and some of it is done by putting 
industrial arts ideas into the heads of teachers who are teaching a course. That is 
even better sometimes than having specific courses. 

The net result of all this is that if industrial arts does a good job, all the 
teachers benefit and all the kids benefit. But industrial arts can not do all of this 
by itself. They have to be helped by industry. It takes time, attention, advice 
and assistance. When this is done there is an opportunity for this understanding 
which can lead to the technology transfer. 

Technology' transfer offers real hope for needed employment. In the 
unempliiyment situation, at first evcrybt)dy said, "Let's get lists of people and 
lists of jobs and put them together and that will solve the problem," But it 
didn't. We have lists of people. When you try to get lists of jobs, the jobs aren't 
there. The only way that the needed jobs that aren't there can be created is by 
bringing about an understanding of the real needs of our society. There is a lot 
of talk about improving our environment, about ecology and so forth, but when 
we get down to what are we doing to do about it, there actually is no program or 
understanding about what can be done about it and h(»w much it is going to cost 
to do it. So there is no money and there are no jobs to help the environment or 
the ecology. It seems to me we have a problem in getting non-defense and 
government to understand that engineers are urgently needed by non -defense 
and government, even more than they were needed by aerospace. 

I have here a publit'ation called Acntspate. It says "Society and Aerospace 
Technology.** One of the articles is entitled "Doubts about Technology. Are 
They Valid?*' The next one says: **Question -Can Aerospace Technology Serve 
Non-.\erospaee .\eeds?" then: "Fact Transfer Aerospace I'echnology is Under- 
way." And it is. N.\SA is trying very hard to effect the transfer of technology 
from aerospace, defense, all kinds of things, into non-defense, cities, states, 
counties, urban problems, model cities and so on. 

1 don't know of any way that we Can control our environment to satisfy our 
population unless it is done by some of this technology transfer, and I think that 
engineers Can do it better than people who don't understand or aren't interested 
in what we are trying tt) do. 

Now let us go back for just a minute to the Industry-F^ducation Councils. 
They have many different programs and work with many other groups who have 
similar ideas. You have all heard of Junior Achievement. Junior Achievement is 
good stuff, but it's not as widespread as it should be. You may have heard of the 
Council oi) Kconomic Kducation, and that's not as widespread as it should be. 
But if you put all these together you have the basic principle and the basic idea 
of industry-education cooperation, whatever title you may put on it. 

The Southern California Council was started because the President's 
Commission on Manpower, the National Science Foundation, and the National 
Academy of Science, in 1956, decided there weren't enough engineers in this 
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rountry. There had to be more. How did you rcaeh and motivate children to 
bci omc engineers? 

We were so successful with this project in California that we spread not to 
just motivatinK youngsters to become engineers, but to motivating them to 
become whatever they thought they could be, successfully and with enthusiasm 
and would enjoy. This lias worked pretty well. 

I might mention that all of the Science Fairs in California are organized and 
run by the industry-Kducation Council. We have conferences between education 
and industry, and we furnish assistant counselors to education. Of course we all 
know that there is not enough money or time to have enough coimselors so that 
there can be real pcrson-to-pcrson discussions l)ctwccn the counselor and the 
child at the proper time, or in sufficient volume to have a good influence on the 
child. But if you have a coimselor, and then supplement his work with an 
assistant ounselor, furnished part time by industry, you'd be surprised what 
you can do on a person-to-person basis. 

I think most of you agree that to reach people you have to do it on a 
person-to-pcrson basis. That is the only way I know that you effectively get 
through to children. Many times I have asked adults: "How did you get 
motivated?" In answer, almost invariably, after some thought, the adult will say: 
"W^ell. you know J had a teacher . . And they will give you the name and the 
description of that teacher and explain how ihal teacher reached them. 
Sometimes a piirent reached them, sometimes an aunt or uncle, sometimes a 
minister or a Scoutmaster. But 60 percent of the time, in my actual personal 
experience in questioning adults, it has been a teacher that they remember as 
having reached through to them and somehow motivated them to want to do 
whatever it was they decided to go on and do. It seems to me that this is very 
important. 

How, then, can your organization participate in technology transfer, and 
how can it participate in working with industry* to help reach the children. Most 
of you are in industry, so most of you can encourage your industrial 
organization to participate in and work with education to help reach and 
motiviite the children. Those of you who are in education can help to encourage 
(his sort of participation, and all of you can certainly help a lot, if you want to, 
in this basic principle of technology transfer. Now it seems to me that if we can, 
by understanding these problems, and encouraging more people to be what they 
really want to be and can be, we will get more engineers and technologists of the 
kind that we need, and this will bridge the gap between technology and society 
because only then Can we really get the job done. 

There is an old naval schooner rule of the road which is well known to 
people who go to sea. It is not written anywhere. Anyone who has been to sea 
for any length of time learns all the standard rules that are written down— but 
this rule is the unwritten rule of the road for all seamen: "When in danger, or in 
doubt -run in circles, scream and shout.*' 

Now there's a lot of that going on today. Running in circles, screaming and 
shouting, instead of really getting down to the fundamentals of what we are 
going to do. But a plan and a program are essential if we are really going to get 
anything done. So I suggest we change that old unwritten rule of the road to 
read: '*When in danger, or in doubt—get together— work it out." Thank you. 

Disctissiopi 

Qui'stion: What industry -education activity is there now organized in Illinois? 

.Answer: Practically none, so I was told by the Illinois people with whom I spent 
the first two days of this week at Stout Stale University in Wisconsin. We had 
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considerable discussion about this whole matter of teihnoloj^^^ transfer with 
industrialists, industrial arts people and people state-wide. They were absolutely 
amazed and lould not lome up with any comparable organi/.ation to the 
Industry -Kducation Council. That is why we have formed the Industry- 
Education Council of America, so that all over this country we can come up 
with something whereby Industry and Education can understand each other and 
work together. 

Qtn'stion: Are there Councils on the Kast Coast? 

Anszver: New Jersey has an organization, but I'm not sure what the name of it is. 
It is trying to do the same sort of thing that we are trying to do, I here are other 
small organizations in some cities, but I have not found state-wide organizations 
trying to do what ours is doing. 

Quest ion: How do you encourage people to become motivated? 

Answer: This is the problem. There is a difference between spectators and 
participators. Now I believe that engineers are participators, but the average 
person is a spectator and doesn't even want lo participate. Don't ask me why. I 
do not know, because I am a participator. Engineers have the tendency and the 
desire to be participators and not just spectators. 

Qucstittn: How should women engineers show their willingness to accept the 
responsibility lor encouraging young women to enter the field of engineering? 

Answer: Work with the educators to motivate young women to go into industry 
and engineering. As Mrs. Koontz said today cither you reach the parents or you 
reach the teachers. They arc the only ones who can reach the children in time to 
motivate them to want to be an engineer, a technologist, a professional or an 
occupational worker. 

It is important that occupational vocational education be recognized as being 
for first class citizens, not for third class citizens, which it is today. How do we 
convince parents, society, and all the people who need to listen, that young 
people who want occupational vocational training should be considered first 
class citizens? It's fun to work with your hands. The most fun a man can have is 
when he can have the brain and the hands working together. My father, a college 
professor, taught me how to be a good carpenter and a good plumber. From that 
I became a radio and electronics technician and built all my own radio 
equipment. And then 1 became an engineer. 

Question: Regarding unemployment, what is being done in California by the 
various commissions in regard to unemployment and how does the Western 
engineering picture dovetail with the unemployment problem? 

Answer: On a national, as well as a California, basis there are large numbers of 
unemployed engineers. In regard to aerospace, the national policy was not 
properly thought through in advance, and a good planned program was not made 
for the change in national policy until the change in national policy went into 
effect. As a result, all of a sudden, national defense, aerospace, and allied 
engineering organizations went kerplunk - and some of them went only half way 
down, of Course. Because of this there are at the moment, temporarily, more 
engineering people than there arc engineering jobs. ! have reason to know this 
and have the facts and figures to back it up. You remember I said it was a 
temporary situation. Actually there is such an urgent need for more and better 
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engineers in non-defense that our task is to define the ecological problems, the 
city problems, \he ghetto problems, the urban problems-all of the problems 
that confront us. We have to define these problems and show what the problem 
is— and then we have to show a solution. When that is done we have to get the 
money to implement the solution— and then we have the jobs. 

In order to do this we have to change history. As an example: Mr. X, the 
President of Y Company, said to me: **I want no part of engineers— particularly 
aerospace engineers. Those people don't know what to do. They have been 
trained in such a highly specialized fashion that they are of no use to me at all. 
Furthermore, they are all paid far more than I can afford— much more than they 
are worth. Even if I did hire one, in six months he'd leave me and go back to 
aerospace.'* One way or another, by twisting his arm until it almost came off, I 
got him to hire two independent aerospace engineers. Six months later he was 
back asking for six more just like them. They were the greatest people he ever 
hired— communication . . . understanding. The problem is that non-defense 
industry right now is having trouble with products from overseas coming into 
our country and pushing our domestic product out of the market. How are they 
doing this? They are doing it by being more productive, having a better 
product ... in various ways. 

What we have to do is get our wonderful engineers and technologists into 
non-defense so that they can make the whole lash-up a better operation. 
Aerospace engineers, and engineers in general, have the feeling that nothing is 
impossible, even though it may take a little longer, and nothing can defeat them. 
But the non-engineers are easily defeated and consider a thing impossible unless 
it is written out so that they can thoroughly understand it. fiy getting the good, 
innovative engineering type people into non-defense, we can create the 
productivity, the growth which will bring us back into the world market, and 
give us the opportunity at the same time to improve our environment. 

Charles F, Home 

Charles F. Home graduated from the United States Naval Academy in 1926 
and holds an M.S. degree in communications and electronics from Harvard 
University (1935). 

Mr. Home was one of the pioneers in the applications of electronic concepts 
in the United States Navy as commanding officer of the destroyer Long, 
1940 1 941 and, during World War II, as communications and radar officer. 
Battleships, Pacific Fleet; communications officer. South Pacific Area; communi- 
cations and radar officer. Amphibious Forces, Pacific. He received several 
combat citations and campaign ribbons. From 1946 to 1948 he was Deputy 
Chief, Naval Communications. He is a Rear Admiral, United States Navy, retired. 

On loan from the Navy to the Civil Aeronautics Administration in 
1949-1950, Mr. Home was Acting Director of the Federal Airways Division. 
Upon his Nav>' retirement in 1951, he served as Civil Aeronautics Administrator 
until 1953 and was also a member of the Presidential Airport Commission during 
1952. 

Mr. Home joined the Convair Division of General Dynamics Corporation in 
1953, became a Convair vice president in 1957, then a General Dynamics vice 
president and president of the Pomona Division in 1961. 

Since his retirement from General Dynamics Corporation in 1971, Mr. Home 
has devoted himself to promoting closer cooperation between industry and 
^ education. To this end, he serves as Chairman of the Board of the Southern 
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Califurnia Industry Education Council, Chairman of the education committees 
for both the I.os Angeles and California State Chamber of Commerce* Member 
of the Advisory Board of the Los Ansjeles International Science Center* Member 
of the Space Museum Advisory Committee and Member of the Board of Trustees 
of Claremonl University Center. He is also President of the Coordinating Council 
for Higher Education in California and a member of the Board of Councilors, 
School of Engineering* University of Southern California, 

Mr. Horne holds a number of awards, honorary offices and memberships in 
electronic and aeronautical societies. 
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opportunities for Women Engineers 
in the Federal Service 



Harold H. Lcich 
Chief, Policy Development Division 
Hureaxi of Policieii and Stamiards 
I 'mted States Civil Service Commissioft 



Since I am not an engineer— nor a woman-I come to you as the expert from 
Washington to tell you all about women engineers in the Federal service! 
Seriously, I regret that Kvelyn Harrison, who recently retired as Deputy Director 
of our Bureau of Policies and Standards, cannot be here in my place, since she 
began her Federal career as a young engineering graduate and progressed to a 
high policy-development post. Her advancement illustrates how the intelligence 
and analytical ability required in the engineering profession can also lead to 
success in administrative work. 

My theme today is that women can and do find satisfying career 
opportunities in the Federal service as professional engineers but that additional 
steps are needed to enhance these opportunities. The actual numbers in our 
service arc small, although in lerms of their availability in the labor market we 
seem lo attract our share. But before swamping you with statistics, let me sketch 
in the broader picture of the Federal service as an employer of women. 

First of all, I think it is fair to say that the Federal Government today is a 
modern, progressive employer. We have always measured up well on such 
benefits as leave and retirement, although for decades we had the reputation of 
lagging behind on pay rates and insurance programs. But in the past ten years, 
through cooperative efforts of unions and management and the Kxecutive and 
Legislative Branches, Federal pay has become comparable to that in American 
industry, and insurance and other benefits have improved as well. 

Within this setting, what about opportunities for women in the ranks of the 
nation's largest civilian work force? Here we need to go back in history. Fxcept 
for a few early postmasters, the employment of women in the Government 
began in the Treasurv Department, which defied both tradition and propriety 
during the Civil War by hiring a number of "lady clerks." Their pay was limited 
to S600 a year, which was half the basic rate for men. Equal pay for equal work 
came in 1870, when Congress recognized women's value by giving agencies 
permission to pay them the same as men. Equal employment opportunity for 
women is also a long-standing principle of the Government, established in 1883 
when the original Civil Service Act gave women and men the same rights to 
compete in examinations for appointment. 

Admittedly, the enforcement of the Civil Service Act has not always been 
perfect, and the generous intentions of the 1870 law were distorted into a 
presumed authority for agencies to limit their hiring to one sex if they wished. 
Thus for many years women were excluded from consideration for many kinds 
of work and for almost all higher level positions. An Attorney General's Opinion 
of 1962 set aside that interpretation, and the Civil Service Commission 
immediately denied agencies the right to specify sex in filling all but a very few 
types of jobs. In 1965 Congress repealed the 1879 law and just a few weeks ago 
the Commission took another important step by revoking a *ong-standing policy 
against certifying women candidates for taw-enforcement jobs. So today agencies 
O can obtain certification by sex only when the Commission agrees that such 
action is necessitated by the total work situation, as when separate sleeping 
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quarters for men and women are not provided, or when institutional services 
must be performed by a member of the same sex as the persons served. 

Discrimination because of sex is prohibited within the Federal service* since 
1967 when President Johnson amended his equal employment Executive order. 
In 1969 President Nixon fully incorporated the Inderal Women's Program into 
the overall Kqual Employment Opportunity Program. The Commission provides 
leadership to the program and evaluates progress within each department and 
agency. Let me cite just a few recent breakthroughs: 

Mrs. William Colley is the only woman supervisor of motor vehicle 
dispatchers in the Veterans Administration. Having direct supervision 
over light automotive equipment operators, she is responsible for the 
maintenance and operation of 19 vehicles used at the VA Hospital, 
Marion, Indiana. 

The Department of Agriculture has hired women to work in the forests 
planting trees, logging, and on slash (clean up) crews for the first time 
since World War H. 

The first wom n tower chief has been selected by the Federal Aviation 
Agency. Miss Gene Dorothy Sims has been with the agency since 1956, 
served three years in the Marine Corps where she became a senior control 
tower operator, holds a private pilot rating, and is currently studying 
toward a law degree. 

Alice Chancellor, an electronics engineer at the United States Army 
Proving Grounds, Fort Huachuca, Arizona, has been named the 
Outstanding Handicapped Federal Employee of the Year. She began her 
Federal career as a stenographer but obtained an engineering degree 
despite a blood infection which led to the Joss of both legs and the sight 
of one eye. 

In 1970 six women civilian scientists (five from Navy and one from the 
National Science Foundation) participated in research projects in 
Antarctica, enduring temperatures as low as 47 degrees below zero. 

Another constructive step the Administration recently took was to encour- 
age the establishment of part-time Federal positions, in order to help women 
with children come back into the work force. 

"This is all very well,** you may be thinking, *but what about women 
engineers in the Federal service?" So I see it is time to stop filibustering and get 
to the topic you assigned me, even at the cost of wallowing in some employment 
statistics. 

I wish 1 could flood you with figures showing that Federal departments are 
employing eight or ten times the proportion of women engineers who work in 
private companies, but this is simply not so. We art doing our part, perhaps, but 
we are up against the same basic facts that I am sure you are discussing in your 
conference sessions. Just for clarity let's review them again: 

About ] percent of engineering s^wrffn^s today are women, but according 
to the Engineers' Joint Council less than ¥i of 1 percent of ^[\ graduated 
engineers in this country are women. 

Our figures show that, out of 84,692 professional engineers in the 
Federal service, 421, or of 1 percent, are women. So we are "even 
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Steven** with all other American employers of engineers but, of course, 
we are not satisfied with that position. 

The Women*s Bureau, Department of Labor, estimates that the present 
number of women graduate engineers approximates 9800. If this figure is 
correct, then the Federal servi^^e employs a little over 4 percent of all 
American women engineers. 

Career opportunities in the Federal service tot competent and ambitious 
engineers are almost unlimited. The Department of Defense naturally employs 
the largest number. Other principal employers of engineers are the Departments 
of the Interior and Agriculture, the National Aeronautics and Space Administra- 
tion, the Atomic Knergy Commission, the Tennessee Valley Authority, the 
Federal Aviation Agency, the Veterans Administration, and the General Services 
Administration— and there arc many more. 

While some Federal agencies show dramatic increases percentagewise in the 
numbers of women in engineering, one soon learns not to heed percentages in 
measuring "how far the baby has come.** Examples: The Arms Control and 
Disarmament Agency increased from 2 to 5 in l969-an increase of 150 percent; 
better still, the Equal Employment Opportunity Commission has one engineer 
and since she is a woman, 100 percent of the agency *s engineers are women! 

In an attachment to this paper I am listing some detailed information about 
the 21 different occupations in the Engineering Occupational Group. (These 
include Landscape Architecture and Architecture, but they do not materially 
distort the totals for the strictly engineering occupations.) I will not belabor the 
statistics further except to point out that the table shows an annual intake of 
some 4000 new appointees into the Federal engineering occupations. This 
should be your "target for tomorrow**- with the objective of counseling young 
women who show interest and aptitude to prepare themselves to fill these future 
vacancies. Certainly they will find Federal recruiting and appointing officials 
receptive to their quest. Objective proof of this statement comes from the 
favorable figures on the employment of women in other Federal professions, 
such as mathematics and chemistry, as shown in the attached table. 

One ideal mode of entry into professional engineering work in Federal 
agencies is through cooperative educational programs, and I need not explain the 
mechanics of such programs to this group. Federal departments have been active 
and successful participants in these programs for many decades. From the 
employer*s viewpoint, the program offers a chance to capture the interest of 
students before their career directions are established, and to observe them in a 
work situation. From the student*s viewpoint the program provides financial 
support and a ready transition from the campus to the working environment. A 
high percentage of students stay with their co-op employers after graduation, in 
three of the largest Federal agencies, over 67 percent of the graduating co-op 
students in shortage-category positions in 1969 became career employees in the 
same agencies. 

In 1970 the Federal Government had some 4000 college students enrolled in 
its co-op programs^ and about 3000 of these were in engineering and the 
.sciences. Our best estimate is that about 1 .5 percent of those in engineering were 
women. The Navy co-op program seems to be doing a lot better-of 822 
enrolled, 32 or 3.9 percent are women. Of the total number in Navy, 68 percent 
are enrolled in mechanical or electrical engineering. 

Finally, let me mention a route into professional engineering that we may 
not be using sufficiently upward mobility from the technician ranks. Already 
y l)oard in Federal agencies in late 1969 were 829 wom^n serving as engineering 
J(^iinicians. 432 in engineering drafting, 84 electronics technicians, and 50 
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industrial engineering tcchiiiciatis. By their vocational elioiee these women, 
contrary to i)opular myths, have already demonstrated their Hking for thinirs 
mcehanical. 

ledcral agciuics are piaeiiig increased empliasis on upward mobility 
proRrjiKis U) open uj) career hiddcrs for those who are stuck in tlie lower ^rade 
levels. Granted not every woman now serving in cnf;;inecring drafting in a Fodera) 
agency has tlie motivation or ai)iHty to become a true professional engineer. But 
of some 1400 women now in techiiieiar. type jol)s, surely there are several 
hundred who would welcome the chi'nce to show what they ':an do. 

To insure success, a carefully designed jirogram of counseling, in order 
determine interest and aptitude, is needed. For those who are selected for the 
upward path, we already have full legal autho'-ity to pay for outside professional 
educatit)n, whetlier dt)iie on a j)art-time basi." through evening classes or on a 
full-time basis for an academic year. We know il is unrealistic to cx}>ect 
conversion from technician to })rofessionai status throvigh on-the-job exj>eriLncc 
alone, although this t an mesli in nicely with ft^rmal academic educat ion . just as 
it does in co-oj) ])roi^rams. 

Our civil-service job standard's for professional engineers do not require 
completion of f()rmal academic education, although the great bulk of a[>jdicants 
and v'mpltiyccs have bachelor's degrees in the ajjpropnate engineering spccialitv. 
Tuii-s ill uvu peisomiei system there are no artificial l>arriers of '*credentialism" 
tt) hamper upward movement of technicians who have the oppc^rtunity and the 
drive to prej)are themselves for professional work. 

St) far 1 have talked only about OJ)portunilie^. in the Federal service, which 
com])rises some 2.900.000 ci\'ilians. A far greater o[>portunity for women 
engineers is oj^'.ning up in our States, counties, and cities, v/hich together 
employ more tlian S million workers. 'Fheir need for engineers is growing in such 
dynamic programs as those for highway design, traffic control, transpor:ation 
planni-ig. water works, and new sewerage systems and treatment plants. And 
with today's concern about the ecology of *'Sp eship Karth,'* the professional 
challenge of these once-nuindane activities is equal to any in outer space. 

We do nt)t look on State and hx ai governments as our rivals in competing r )i 
a liniited sup[>ly of engineering talent, whether male or female. I'ndcr the New 
Federalism we at the national level ar** in j>artnershi|) with State and local 
governments to solve the great social and \:conomic problems of our day. The 
91st Congress, as one of its final achievements, enacted the Intergovernmental 
Personnel Act of 1970, imd President Nixon signed on the fifth day of 197 L 
This landmark at t enables the Civil Service Commission to grant funds and other 
assistant e to State and h)cal governments lor imj)roving their ]>ersonneI and 
training programs. One important featu; e of the IP A authorix s the detail or 
transfer cU' ''edei'al professioiials to State and local governments for up to two 
years. an(i a similar movement t)f State andlocal employees to Federal agencies. 
Here is a read \' -made tool for enhancing [)rofessionai deveh^pment and 
interclianging feclmicjues and experienc es. 

Yon will be interested to know that just a few days ago the President 
ainiounced tlie initial a])poiJitments to positions on the \dvisory Council on 
Intv'rgovei nmei^ttal Personnel Policy, a body established under the IPA to assist 
in its implement at io!i. Both the Chairman and Vice Chairman are women who 
have distinguished tlienisehes in public personnel administ. atioji: Mrs. Krsa H. 
Poston, wlu) is Prt -dent of the iNcw ^'ork State Civil Service Commission, and 
Mrs. Barbara Guiuierson, a Ibrmer Vice Cfiairman of tlie United States Civil 
Service Commission. Mrs. G mderson's i)resent successor in the post of Vice 
(Chairman of our Ct)mmission is Mrs. Jayne Baker Spain, who has long been 
( oncerned with industrial persomiel issues and wlu) serves as Vice Chairman of 
the President's Committee on l\,mj)loyment of the ifandicaj»ped. 
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(iOmiii.t» liiick aj^ain lo my ;issig:ic(l topic of wonicn ciii^ infers in Federal 
ai^fiicics, I have skctclicd in tlu* picture of where we sl.md today. \'ou may feel 
tlvat the brevity of my account miiUhes our hu k of ac( oniplishnieiit on (his 
sidijccl, iiut removal of legal and otiier ))arricrs within Uie I'cderal senicc and a 
j)()sitive attitude toward recruitment iuid advancement of w^onien are not enougli 
in themselves if sufficient numt)ers of women do not prepare tlieniselves to take 
advantage of these opporlunities. 

C'learly a major effort nuist he made (o chani^e i)eople's tli inking and 
attitudes about suitable careers for women and that is why your five-day 
conference on women in engineering is si> promising. This is a challenge we can 
aJl accept -to helf) \V()man[)ower take its rightful place in the shop, the 
lalKjratory and the field engineering party. 

And because the road t(^ a [>r()fessional degree is still a long one and time 
won't wait, I hope that witliin your powers you will encourage tlie career 
couseling of g'-ls at the Jiigh schotd level. They and their parents slnnild 
ret ognize and accept the new role of \vonien in a new world, not as a burden but 
as a shining opportunity. And l)y nil means in engineerinii^, if tl^.ai is wtiat ihey 
want t<i do. 
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2. Sonu" Other Professional 

Occupations (I or (comparison) 
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Iliuold 11- Lc-idi 



Harold n. l.jicli lecciveil a A.H. decree with lu)nt)rs in business adminis- 
tration from naiunt>nth Colletre in 1929 and in ! 9.5 fj received an M.A. decree in 
public administration Irom .\mcricaii L^niversity . 

He joined the Researcii Division oT the I'ln'ted .States Civil Service 
Commission in \93^y, lollovviii^ several yiars of sales and contact experience 
with the Sunbeam Klectric Manufacturing Company and the Ciencral Kocjds Sales 
Company. His assi,iriir"iit.nits in the (Commissi on have included service as Director 
of F^crsonnel, Clhief of the Standards Division and Assistant Director of the 
Bureau of Departmental O[)eraiions. His present assi^nmenL is Cliief, "olicy 
; development Division, Hureau of Policies and Standards. In 196:5 he received the 
Commissioner's Award for Distint^uisfied Sen'ice. 

Duriiiir World War H Mr. I.eich served as Ci\'ilian Personnel Officer of the 
15ureau of Naval Personnel and as a deck officer on convcn' escort duly. 
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fh)ii' to Rcclucc tlw (liip ik'twccn Socictx ^uid I'ccluiolo^ix 

ClKiirinan : Ck-ori^r Bui^liarcllo 
Recorder: Lois Grcciiricki 

P<irt icipan ts: 

John 1). Aldcn Ciratc M. Ii()j)|>cr 

BcLiy Lou B<iilcy Ruth A. Kinu; 

Sallic \L Barrc Brtlc A. Krcir/cr 

C. Anne Bennett h Marion Monet 

iMiuny Booy Betty L. Pollak 

Amo^ene DeVaney Cai(^line Preeee 

Barhaia Fox Catherine IL ProcUor 

Lois B. Cireenlieki Jrene W. Sharpe 

Jaequeline G. Cnitwillii; Mary G, Sohler 

Arniiiita |, Harness Renee R, SttMie 

Worksliop 1 was tonecrnctl wiili e\j)l()ring iiilbrmiUioii iinci issues ilmi would 
priividc .ijoncrLil t)ackj^r()iind for tttc program at(i(3ii \vorksliops Lli.il would 
follow. It had (.'ssciiiially two tasks: 

L distuss ihc iacKjrs that arc influctieiue; ihc t^rowiu^ i^^p ^vc <urreuily 

perceive to exist between tethiiokjgital aetornplishmenls an. I societal 
uiidcnstanding of, and ideiuifit ation with, tcchnoloi^y , 

'1, To determine how a broader involvement of women in eni^incerini; and in 
other terhnol(jgical activities can coiitribuue lo tiie retluclioii of such a g<ip. 

I. Summary of Conclusions 

A. I he key factors that infUience the cjap include: 

L Kchuatiomil experiences and environments that fail to convey 
information about technology or to provide riKJtivaiioii tor llie 
pursuil of technoloi^ical careers. 

2, riie la( k of an inrormeti ;ind balanceci picture of techuoloi^v and 
eutjincering imd particularly the lack of an image of the involvecK at 
and potential of women as active participants in technolot^'cal 
processes. 

3, The presence of an existentialist shift among man\' of our \ outli who 
seem to j)refer hr. ratlicr than t(i da. 

4, The confused professional identity that ent^ineering has as a career. 
3. The fact that our technoltJt^y has gr(j\vn so rapidU' thai the 

sii^nificance and impact of many of its actomplishmeiits and 
problems are beycjnd the understandinir of the layman. In parlit tdar, 
the fact that even among intellectuals technology and engineering are 
viewed with suspicion and as acti'^'ities tliat lat k deep initllectual 
content. 

(). riie fact that the ahilliy of our society to thffuse the results of 
advances in science and technologv' is outpace.. b\- the rising 
expectations ger itetl l)y such ."dvavces, 
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7. The tciulc'iv y. in the i)()j)uUir mood, to dssot i.iti" icchnolo.i^A with 
C( xjlo.L^ic <:ii.srui)M(jri .itid with w.ii" and {o dist omit ?ii,jT]y oj' ii> 
Ix-nrfV i-l crr^rts. 

H. S(.'\<.'nil o(" the previous factors can \n' it^rcaUy inthR-nccd hy (uli(>t}\ 
U'atlini; to ;« .greater invoi\'(.'in(.'nt ol wonicii in tcchnoloi^N" and lo a view 
(){ tcchiiology as an a<ti\'ity ot iiitcrest to wonu'n as well as It^ men. 
These .ictions shonld he aimed at: 

1. Aehie\int7 better eomnumieat i( )n thronu;h: 

a. C'onimit nient oi women eni^ineers esi)e("ially through (he So(.'i- 
et\' ol Wcnnen laiginee/s lo l eaeii and use tlie mass metha. 

b. Person to person eontaets. 

^- . Pre):)arati()n of units oT work (hat int rot^hue teehncdogieal 

(•oneej)(s into sehool earrieuhi at all U'vels. 
d. Kstal>lisl;nien( rotating appointments ot" women as engiiieers- 

in-residenee at liberal art:; colleges. 
In this (ontext, it is importaiu and uigen; (liat the widely held \i(^w 
ol" technology and engineering as an activity ol" men ant^l by men 
alone be eracUcated through a concenirate^l effort aimed at reviewing 
the current image ):)rojected by l)(.)oks, advertisements, etc. and 
reviewing tlic o])inions of paienis, teachers and c(.)unselors, as ^^'ell as 
the opinions of male engineers. 

2. K neon raging the sense of social responsibility o\ the engineer a 
res[)onsibility (hat women, t)ecLUise of their sensitivity as women, can 
most eflec lively perceive and strive to attain. 

'i. Supi)orting measures aimed at intensifying tlie prolessional nauire of 
engi) leering and al rechu ing l)te confusion as to wha' engineering is. 
riiis should include legislation about the proper use of the title of 
'^engine^'r/' 

4- Achieving a determined, informed and pm'j)oseful iiuxjlvemeiu (d 
women engineeis in govetnnicnt activities al all levels. 

f). Kmj)lo\'ing the professional talent of women engineers for the 
developmcnl of inno\ ative technological solutions that can alter the 
tradiiionai ^vork pattern (d" engineers and ease ihc burden.s placed on 
many women engineers in their role as mothers and heads of 
hoi'.se fluids. 
II. Re. so hit ion; Kecomm ended* 

A. Kver\' participant in the conference commit herself or himself to write an 

arti' le or prej)are \isual prescntalion or other means of comnuinication 

on one of the topics discussed ^it this conference and send a coi)y to (lie 

(onierence Steering Committee.'^ * 
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*Resoh:ti()n passed h\ th' 'Joriicrcntx- 

^'^ The Cloiiferencc Ins been es.scni !;dl y sacccssful in achieviri)^ this Ki>aL Some oi the 
ariivifie.s re-suiting' from this resolutiofi arc reprirfcd in the »f)st-(a)nfereiHr .V»7e.s7/ //r in 
Appctulix A. 
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A More Detailed Account of Workshop I 

The workshop t oiu lusions iuul the rcsohition were the rcsnh of" ;in intense 
set oi (.lisenssions in wliit li the ])rohh'nis of tlie i^ap l)elween teeluu)h)]^y and 
soeieU' <uul of the })()ssii>h" role ol women enij^ineeis were cliseussecl eanditlly and 
veliemeniK', as sliown in tlie lollowin^ set of telei^ra])liie-sl\ le notes. Ine\ital)ly, 
as in any i^ronp dist ussion, there are reiterations, idrcs fixes, chsa1^n■eenlents, 
blind s])ots. Hut tlie notes, wliieli are pnrposely k'ft unedite(i, will liopelull\- 
eonvey tlie Hair t)! the worksfiop, the mood, le -lin^s. frnstrations and eoneerns 
of tlie women and men partieipants. 'Vhc\ will also provide a re( ord ol several 
inlri^nin^r itJcas that unlortnnateK" ( ould not he ])ursued further dnrint^ the 
wt)rkshop for laek of time. 



Session 1 

Chair mail : Crcort^c BiM^IiarcIIo 
Recorder: Lois Cirecn field 

I. What faetors per[)etnaie i^ap? Wiiat ean we sni^gest to eonntera( t this'.' Jniiior 
hiK^i seliool (iirrienhim ehannels women into home economies, men into 
met lianical drawing, 

II. The attitucies of soeiely are import*int. The faniih' gives girls dolls to play 
with, htn s get ereetor sets. 

Within soeiety important eon siderat ions inclnde environment, social 
altitudes, mass media, toys, erroneous itleas of maseulinity, diseriniination hy 
males in profession, a.s well as the eeonomie sitnation (men leeling women are a 
tlireat to iheir job). 

III. I'aetors in soeiet\' and technology gap 

1 . Laek of matliemalies conl ributes to la'k of understanding. 

'1. Deeision processes how they are made in technology, or what are the 

nuts and bolts of teelinolog\- :^ 
!) . I'oree (eneourage) inciustry to advertise this aspeet. 
■4. .Vsk engineers to tell af)out this as])cet. 

."). The speed of teeimieal advaneei lent has snowed people. Thes' arc now 

l)laiTiing teelin()log\'* 
(k Hopes are built up as in the aceomplishments )f the s])a( e program. 

This makes ])eo]>le feel anything is ))ossil)lc. 

IV. Media give distorted ])ielnre of the facts. 
How tan we reach the metlia?' 

.\fi\'crtising metlia ar'* aimed at children, antl are treating ]-)eople as ignorant. 
I'lie antitiote is person;d (ontj't t. 

It was suggested tliat you ean always ])nll the plug on the ct)mpL ler. You 
tlestro)' myths b\' personal contact. The younger gener...ion may nt)t believe in 
these myths. 

V. I'lie Image t)f Knginecring 

Von might ^ive a course to journalists t)n wliat te.lint)lt)g\' realK' is as at 
Texas. 

You couhi have semMurs for peo])le in media to explain about technology. 
Science rc])orlers shoultt oe informed. 
O „ Slionld engineers antl scientists go for double degree in engineering antl 

ERJC writmg? 
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Din'crciuc between people causes i^ap, verbal or luinu'rical under- 

staiuiini^. 

A (liflereiu e between our st)eiety and I'SSR is that profit is not requircti in 

rssR. 

Are there any eni^ineers in (A)nirress? 

Colleges are eoneerned too little with basic understanding of real wc»iid. 
Kngineering slujuld put in its input. 

'I'hc unemployment of eni^ineers may lielp this, with engineers taking jobs in 
schools. (I'.ngineering dt)esn't have a professional identity, i he engineering role is 
coid'used as garbage pickup.) 

People blame engineers for Ij'Mng aloof from their profession. 'I he conditions 
of work are complex. Kngineers don't work directly with thcii public. 

Kngineers are pot)r communicators. 

The public doesn't km)w what engineers are. 'Hiey are confused by various 
other categories wht) are called engineers. 

Kngineers don't tell their wives what I hey dt*. 

The present pul)lic reaction is against all technology, not engineers alone. 

How many points diti we get from showing space program on 

In the maga/ine St. Nicholas there are articles on "Men Who Do Things." 
Mayl)e Life could do this with articles on "Women Who Do Things." 

Have we told them ht)w much fun we have? We don't get the idea to people 
that engineers are human. 

What dt) we say in response to the fpiestion, "What do engineers do?" 

Wc dt)n't paint interesting pictures: Bioengineering is, for instance, very 
attractive l)ut we don't pubiici/.e it attractively. 

I'.nginerrs build tools. Man uses tools. 

The relevancy to society is important to youngsters. Have to show them 
where they fit intf) the big picture. (This is ;i problem for the engineering 
stucients we do get.) Must start with things they know. 

How many engineers are w''.ing to do this? We must be doing it, not 
expecting t)thers to do it. Must sc; rt already. That's important. 

I'he need for communication is important. 

Do wr need t<^ cross pollinate writers and engineers? (difference between 
need and demand) (Problem of journalists not going to journalism school) 

VI. What new ideas do wc have? 

1. Education of cliildren (family allilndes, curricula, environment, counsel- 
ing) ■ 

2. Ma.ss media education of journalists. 

■i. Speed, of techm)logy and level of expectations. 

4. Phiiost.phical shift from "doing" to "lieing" orientation. 

.5. Different motivation -profit vs. other. 

How can you c.<plain to the liousewife the ramifications of power 
production? 

VII. Possible Solutions 

1 . Communication 

a. Person to person. 

b. Journalists give engineers course in journalism too n; my engineers 
don't know what the public wants. 

c. Kngineers must learn to communicate. They can't expect someone 
else to do this. Why can't engineering schools do this? 

2. Kducation 

.'i. Political action- we must change things that lead to ttiis state of 
affairs- perhaps thiough legislation. 
Kegislation 

a. About education 'not a slate resf)onsibility). 
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b. Too much to expect uniformity. 

c\ No d,sc:rimi nation between hiinnan bein^^s. 

d. More emphasis on ethical practice of en^neering {res|)onsible for end 
prodiu l). 

e. Knginecriri^ has been taught amorally. 

{. Have engineers work m{)re in public interest -as pressure groups for 

community service, 
g. More piirticipation in community. Make profit motive work, as make 
it profitable to be clean. 
SWK* in the Bay Area have undertaken responsibility for educating women 
and girls in "I'his Is What 1 Do" (personal contact). 

book at the infkiente of one man, Ralph Nader. Nader's message— look 
what's happening to you instead t>f look what I do. This message is important. 

American Academy of Science holds lectures -kids iuLeresled, attend 
Saturdays. 

Consider the Kord safely campaign re the air bag. The objective is to inform 
the public with advertising. 

Companies can do a lot to inform public, llov/ can we get this to he for 
public consumption? 

Can we establish clear goals that iire reachable? 

The inlluence of parents on career decisions is important. Mothers need to 
know wliat engineers do. 

The basic family group should be educated. Kngineers can turn pjople 
off - so need caution . 

\Vith the complexity of society, we don't know how to teach things. 

For example, could we construct and operate a hospital for reasonable cost? 
Or re political problems interstate compacts require 7 years. Could we find out 
how to do this in less time? 

What feasible projects could we do? How can we reach people? How many? 
W^hat commimity service can we recommend? Should we recommend education 
of journalists? 

We must i)e realistic in our time estimates, and identify what's possible 
realistically. 

Why not have a series of films (free use of theaters) with quality items on the 
fiflds of engineering, or at home on TV? 
The problem.-; with this approach are: 

1 . Getting money. 

2. Obsolete soon. 

I V education can be shown at any time. 
Our society has achieved by means of prototypes. Cuhural gap exists because 
of publicitv. Can we show individuals doi-'g their thing? 
Truth in advertising. 

Not just the image of engineering- it is the philosophy as well. Not just for 
engineers, also teciniicians. Kngineering is not seen in its true light by the public. 

Wc need the value of definite goal which we can tackle. We need a definition 
of what engineers do (written by engineers for engineers). We need a simplified 
explanation, written up as a guidance tool. 

Who is society? What are we trying to tell people? Unless the world can 
understand and use technoU)g\^ to best advantage of man, we've failed. Children 
■ Roing to know about science. What happens to them by the time they're 1 
' idv to go to college. Kducation bores them. People with different concerns 
can't communicate with each other. Teach them *'U's fheir Thing." We neid to 
know how to communicate at the appropriate level, at lensory level. 

*SoLiet> of Women Engineers 
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(Nt)ic: Roman lUinuTal.s refer lo persons speakin)^; repeateci luinicrah- do not 
eoriesponcl.) 

In this section the Chairman asked each one lo dcscrihe sonic specific project 
lo pn)pt).se to the group - **U) bridge Ihc gap." 

1. Connnunication 

S -level communication phm 

1 . l-^ach one reach tjne. 

2. Women engineers make themselves availal)le for talks to non -professional 
groups. 

!). Tcchiucal society publications should !)e. oriented to social concerns. 
•Should al:;o give attentit>n lo informing mass media to help public 
•nulcrstand what's going on. 

II. 

V'C tommittee of KJC^ to pr<)\'icle material for such contacts- 

III. 

lla\'c to work with book pu})lisher.s rc image they give children. To make 
things more relevant to world of ttulay regarding enginccnng problems. lo m ike 
clear the woman's role in our changing world. 
IV. 

\Vc must consider things which give engineers a good image. Hring family and 
friends into plant hold an open liousc. Make it more interesting and fun. Bring 
mommy and daddy into school to tell what they do and why they enjoy it. 
Open offices to youngsters (including your own family), 

^' j:say contests . 
Orientation for wives teas. 

Pussycats on the go showing new places and things on Saturday morning 

IV. 
V. 

Communications mt)st engineers can't write. Hold an Knginoering Founda- 
tion conference on the preparation of written materials (TV or sample speeches) 
lo help tell the story well. 
VI. 

SWK sliouJtl perhaps try to place as many women as possible on faculty of 
different departments of schools. Also, engineers must display a willingness to 
communicate with their wives. 
VI I . 

Kducation is important. Perhaps 'ontact 1\]C^ mem})crs to make materi.iLs 
niore available. Develop visual aids to use in community to bring to young 
people. 
VHI. 

Sijue radio stations .ire retjuireti to devote time to public service, give them 
materials to )) resent re women in engineering. Magazine section of Sunday paper 
might include relevant articles. 
IX. 

ASK !•..■" could add emphasis cm writing for non -technology' laymen to 
engineering curricula. Might suggest a series of assignments in Freshman Knglish 



ERIC 



Kn^iiicers'. joint C^>uncil. 
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for sciciilisls <\m\ cri^iiu'L-rs, or Professions i Oric'iit.it ion in wliirli stiuicnts arc 
lavnu'H. Wf must c-ni})lKisiz(' cl;n-ity in non-tcciinici^l wiitintj. 

1 . Courses sliould l)c in conimnnit ation , not in uu hni( :tl writiii.i^. There is :i 
lailure on our p;irl to conununicat c. "I'hc spoken word is ini])or(anl. 

2. Should ti'acli engineers more of so<ial •esnonsi})ility for tlu'ir work. 
Kniployee .should ha\'e some (Uitlet for coniplainls ahout erii[)!o\ er. Perhaj)s an 
Ombudsman setu]> on ihe feder;il level. We need the \viiere\vith;tl for social 
rcsponsihilitv, 
XI. 

Rearh students throui^h ruatheiuatit s and science teachers ;U junior hi.^li 
school level. 

[jii^i neet'- and women eu.i^ineers shouhl l)e a v;i liable, as for example at P'l'.A 
iueetings. We should include the organizations parents behmg to, as in the lower 
grades where motlu'rs eome in, to eha]":ge attitiuies. 

Write arlii les for wi^lely reati niaga/incs .iboui engineeiing and the role 
women can pla\ . ^ 

SWK could in^•ite [)Lirenis and children as .truest s. 

Selene e fair scholarship or awarti tt> women participants. 

XII. 

I-.ncourage legislation lo prohibit use of title engineer except for real 
professional engineers. We should prolessionalr/.e ourselves. 
XIII. 

Kchication. Over long range need to consider ways to upgrade elemental'^' 
anti iiigh s( hool teac hers. Krase ignorance fact{)r t)etween i areers. This eoulci be a 
joint cngiiu'criiig and education project to < hange curriculum. 
XIV. 

Join iiuman rat e eai h one get involved where you fit hcst local, townsliip. 
( hun li, school l)t)ar(i. Do gci involved, 
X\'. 

KfUu ation. I'ly to inl'luence, even if not easily done. Develop a unit of work 
and liave it in troducetl to selu^{)ls .it different levels through state depart men is of 
educati<ni, through \ KA, etc. 
XVi. 

Ci)mmunicati(Hi with I he people wlio get word from us. Thai human life 
doesn't matter is the interpretation youngsters get. We need pcrscmal commit- 
ment that shows you care about youngsters as people, and then as an indivitiuctl. 
XVII. 

One element missing most projects retjuire a budget. 

Can get out as individual and talk to various audiences. .\ssiK iation for 
C]omputer Machines has vohnuary speakers (lecture) bureau. SWK c(juld do this. 
IVoph' have to work to learn to *alk to particular audiences. Cict e\am})les that 
meet the minds of the people you're talking t(j. As, tell them man can pull the 
plug on computer if nec essarv. 
XVIII. 

Liberal aris colleges are a good place to try to reach. Colleges might bring in 
speakers for orientation type program (there is a pr(>blcm of funds, however), 

Perhaps devct{)i) an internship [program ■ several hours per week working with 
S(niieone wliere their interest is, Kxample of advertising you ean do Women's 
Bureau pamphlets . 
XIX. 

"i'his is the profession's concern and busines.s' concern. Possibility of 
O proi' ssionals working v/iih industry t;^ attack communication gap. Work 
Lie ^^^^'^ attack it. 
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XX. 

Kchuation teaching cngiiKH-rin^ (;(>iuc]>ts to increase technological literacy 
among arts and science and j)re-eoHege students. 
XXI. 

New York section of SWK held a students night, with students and their 
parents and friends invited. Kree dinner and i)rogram. To j)romote interest, write 
to schools and get names t)f students, rniversily of Tennessee student chapter 
sponsors a sub student chapter of ACM at the high school level. 
XXII. 

Hold <i seminar for newspaj)ermen. 

We have a problem of ideologv'. Society doesn't really understand what 
technology is. Technology has not (U inonstrated its intellectual place in the 
university. 

1. Goal establish 10 professorshij)s of engineering and i)hil()soi)hy or 
design training for it to teach interface between teehuologv^ and society. 

2. Tor ideologN', we neeti intellectuals and also acti\ ists to diffuse ideas. 
I'.ngineering would have much going for it. 

Demonstration teams would be an active approach. 
Volunteers i or d use of tet hnologv'. 

If every participant would commit herself to do something lor the 
communication proiilem, it would make a sigmficaiU impact. 

I. 

We can't reach people at the universit\' level, it must be community. 

We neec! some central clearingtiouse to assemble materials, as Joint 
Kngineers' Council. 
II. 

Talks on tec hnology in general women may have an advantage. 

III. 

We need a mechanism for outlet fc.r complaints about companies* practices 
that dist:riminate against W()meu engineers. 
IV. 

Could this be done through j)rofessit)nal societies? 'The engineer is both 
employer and emj)lc)yee. 
V. 

Niider has j)r()j)osed such a setup. 

VI. 

A government agency is not a good idea. It would be better to do this 
through the professional sot iety. 
VII. 

Professional engineer registration includes ethics committee. We could bring 
in (()m])laints by engineers. Can find out informalU' through professional 
societies who, or which company, is beb A'ing amorally. 
VIII. 

An examj)le of amoral behavi(jr is pre-j>ension ])lan layoff.:. 
Summary 

1. Communication professional societies, individuals, conference teaching. 

2. C(jmmunication must be total involvement, must be concerned with 
communic atce, 

3. Social responsibility attempt to generate mechanism for- ethnics com- 
mit tees. 

4. Professionalism need for conecj)t. 

f). Intellectual niake technology fuller p:u-t of our society. 
6. Combine all these as action mechanism clearinghouse. 
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Cluiirniaii : Klaiiu' Pitts 
Co-(]hairinan : Jolui B, Pai rish 
Recorder: Mcrcciilli Moonhead 



Fartiripdius: 



Julia r. A[)tcr 
Andrew A, Areiit/., Jr. 
Il.G. A) thur 
Paul Hanleti 
I)es[)ina K. Boituxiiris 



Madonna llardie 
/Mired C. Iiii^ersoJl 
Meredith Moorhead 
Naiuy L. Nihaii 
Mary Cj. Rikss 
Herbert K. Sheldon 
Rohen W. Smith 
Patricia A. Zeman 
Mary Ann Zinnnertnan 



I. J). Chipman 
iXaney P'it/roy 



Donna C. Frohreieh 
Joseph L. Grier 
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Work.sliop n, just as Workshop I, also provided hack^rouiid f(jr ihc 
prof^rain-action worksliops by cotisidL'rijig tht' outlook for women as engineers in 
Icons of negative and [)Ositi\'c econoniie factors, opjjortunitics, clianging 
attitudes and et>niril)vitit)ns ol womcr, 

I . Negat ive J^iciors 

A. Current unemploN'mcnt of Professicnials. 

B Vnp manafrcmc lU has elianj^cd Init this is not generally rcTIected yet 

down tJie line among su'jeniso rs and recruit cts. 
C', I.aek of knowledge of *'new" en^ineerin^^ epportnnitics. 
1). rinaneial crunch universities and industry. 

II. Positive F.Rtors 

A. I'.n^^irieering ''New ^t>ok/' 

H. Evidence of positive action in industr\\ ^^overriuietit and uni\'ersilics. 
C. Increased interest among ligh schools and women entering colleges. 
1). C rowing public awareness that environmental and social problems need 

the eontributi< ns of engineering and science. 
v.. Many old my t lis ahoul w<3men in engineering are disajipearing, 
F. Women will need to break away from tiaditional concentration in 

teaching, 

III. Balance 

Favorable factors outweigh inifavorable, 

IV. Conc!usit)n 

he 'l iiDe Is Now" for women in engineering. 

V. Recommended Ucsolulion^ "Bridging tlie Literature Crap" 

Inasmucii as it is die considered judgment of this Coiderence that 
lalenied young women in secondary scht>ols or beginning study in higher 

* E^fsolution passed hy the Conferenc c. 
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institutions should give serious consideration to engineering as a career field, 
and, 

Inasnnich as there doe.s not now exist any single, iri clej.-ih vo!i'.n"»f' thai 
provides insight into the careers of women as engineers, 

Be it resolved that this Conference recommends the development of sucli 
a volume and will provide all possible support to th^^t encL** 

Be it further resolved that one or more individuals be nametl by tlie 
Co-Chairmen to explore the possibilities of developing said volume through a 
"Workshop Career Writing Conference for Women Kngincers."* The 
objective of this conference would be to bring together outstanding women 
engineers from all the engineering specialities in industry, government and 
academia and provide them with the tin.e and the means for each to dictate 
a detailed individual report on such ciU'cer aspects as; 

1, How tiicy Ijecame 'nterested in and learned about engineering. 

2. What problems were faced in obtaining an engineering education? 
How did they obtain their first jol)s:' 

I. Wluit specific on-the-job tasks do they perforin currently? 

5, What have been the major satisfactions in engineering work? 

6, What have been the major disappointments? 

7, How have they accommodated to work in organizations do mini: ted 
largely bv men? 

8, Has the latter fact been a cause for discriminat ion or difficulty? 

9, How liave they combined career and family resi)onsibilities? 

10. What are the problems involved in taking time out ft)r child-raising . . . . 

how difficult is the return to ( areer? 
1 1 . What particuLu" qualities do women need if they choos<" engineering as a 

c areer? 

12. What opportunities for advancement exist for women in the profession? 
1!^ Would they recommend engineering as a career for youn,; women now 
exploring career options, and if so, why? 




**Kdiior's Noie: As of the date of going to press. Professor Parrish had n^ade considerable 
progress on ,his project. 
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A Proimnn for effective Participatiou o f Womcfi in 
liu^ihwt riuff iind Other rcchnolojfical Activities i\i Induct rv 

Chairman: Grace M. Hopper 
Recorder: Mary G. Sohler 

Parlieipanls: 

John n. Aldcn Rulh A. Kin^ 

Andrew A, Arcnl/.. Jr. Marion Monel 

Belly I^>u Bailey Mary Ross 

Despina Boinodiris H.E. Sheldon 

L.D. Chipman Robert W. Smilh 

Nancy Filzroy Mary G. Sohlcr 

Workshop III was devoted to considering; five areas of employment prartites 
in order to ascertain current and changing practices in industry and to make 
recommendations for bringing about the effective participation of women 
engineers in industry. The five areas were as follows: 

1. Problems inherent in recruiting, hiring and on the job training. 

2. Placement of persons and periodic review of placement. 

3. Career development, man<^;ement training and availability of classes for 
professional advancement. 

4. Advancement opportunities. 

5. Sp . tal problems, such as part time work, attendance at seminars and 
conventions, and membership in professional societies. 

1. Summary of Conclusions 

A. Regarding recruiting policies and procedures: 

1. Untrained personnel are not recruited but are hired "off the street." 

2. Technicians are recruited at technical high schools and junior 
colleges. The number of technical high schools is decreasing quite 
rapidly, but junior colleges and community colleges are increasing 
and providing the technologists and/or technicians. 

3. The credit given to, or based upon, military service experience varies 
depending upon the classification of service school attended and 
subsequent working experience while in service. Recruiters do have 
available information about service schools; but since the schools are 
not accredited, no precise value cart be placed upon the proficiency 
of the graduates. 

4. Large companies send recruiting teams to all colleges and universities 
—small as well as large, women's colleges as well as men's. At the 
present time, some companies do include women on the recruiting 
teams; more companies will when qualified womea can be found to 
fill the positions. 

B. Regarding hiring policies and related topics: 

I . Hiring procedures vary greatly. In some companies the personnel 
department does the interviewing; in others, the unit or section 
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MiptTvisnr or (U'piirinicnt iiuniai^t'i" inlrr views t lu- |)^(^spc( t ivc 
t'nij)lo\ ri' . 

Ma))\' I oinp.iiurs i'iii})l<'\ in.t; l><>lh liushaiul and wiiV will trarislcr hotl^ 
.U tlir s.tmt' time. I his inlortn.itiop slioulcJ l>r made kniuvn to xouni^ 
WDiiu ti i^radiiatcs Uy mh ruit<'r.s or ucrsannc) (l('[)ar( nicni . 
>. 1 luTi' is .ivailahU' a nation wide placement luireaii, the (iRAI) 
sysiem. whieli intlividuals Tnay join and tympanies nias contact lor 
ni'ecied i-ni])loyees. 

Ret^arilini^ placemen I : 

1. ()t)ivipanii's, i-spei ially the lart^cr ones, arc aUeniplini^ to plat e women 
in jicjsilioris where t)ppor tnnilies I'oi advancement are availahle. 
!!o\\i'vcr, iluTi" are still [)oekeis of preiiuiiec in c(nnj):tnies. 'f fiis 
^vas at^ri-cd uj)t)n hy all in the workshop. 

Ri t^artlin^ jol) lrainin^\ maiiaii^cmeiu and advancement opportnnilies: 
J . In rnan\ < < *nij),inii\s, ad\an( cineiU and tr.iinin.i^ pro}))ems arc romnum 
to hot h men and women . Sometimes, w iien ^iv cn the oppoi t nni t y lo 
advanc e to nianat^einent thront^h trainin.i^ conrses, women t fn)ose lo 
n main on a runi-mana^emeni level. Advancement to nianai^ement 
iMusl be acti\c]y pnrsucd tlirout^h the expenditure ol' time and effort. 
'2. Attitudes toward women in ni:)na<;enient vnry wiihiii a vouipany 
lr()m one manat^enunt level tc: another. Individuals tm the upper 
levels know that womi n nu/sl he placed in manajL,a-r7icnl [jositions 
and seek to do s(»- I'he major problem lies witli prejutlice at the lower 
levels. There is no one clear-t n; solution to this problem which musi 
be solved by cacii indivitlual tompany throut^h cducatitMi of the 
lower esthelon sul)er^'isors. 

"UK>iJ!L(h ,s:^<jvcrnment demauLls thai indnstr)- advance wtnnen in 
marni^aMnent , there are not en<nj^di ^[P.iiWi'it'd wc.mcn whwcut vvilliju; 
or desirini^ to advance to mana^rem.ent. 

1 Intershii) proi^rams ^vliifh leael [n rapid advancement in man^; 
companies include women, but many times sut h a pioj^ram. which 
nia\- iiu incie temporary relocatioti. is (Ufficult iT n.ot impossible for a 
married woman ^vith a fiimily. I here fore, she nujst choose between 
lamily an<i [)rofes.sional atlvancement lo managenienL 

f), Pregnancy leaves and workuii^^ rev^a hit ions are beeominit:; more 
flexible, anti manai^^ment is learning to atljust to such absences. 
Positions arc either kei)t open or similar positions are av.iil.ible when 
women return from pret,uiancy lea\es. 

Re^arciing special 'opics: 

1 . Women who are unable to work full time because of family 
resjjonsibiiities lan do engineering (d' certain types in the iu)mc, e.g. 
consult in^' work, 

'i. Ol i'asit)nally a ci»mpany will allow flexible workinj^ hours -for 
instaru-e, a 'M) hour week ijjslead of the 40 lioar. 

!>. Women with common enj^inecrinjr backj;rounds and who are unable 
to work full time can .uid do form into gion])s for working ])urposcs. 
Hy joint effort, full work assignments can be accomplished- "l*hc 
types t)f work | ertormed by such joint effort must be those whith 
can be done away from the j)lant -ujwm\, e.g. programming, 

consulting, research, etc. One such grcjup of SO programmers in the 
boston area has formtJ a very successful organixation. 

4- During times of full omployment, many companies will employ part 
time workers. 

5. Com]) allies more readily send men rather th.m women to convcn- 



tions, icminars, etc.; though at ih- present time, attendance is 
declining because uf the economic situation. 
II. Recommendations 

.\. Companies should be advised an i encouraged to: 

1 . Inform students of the hiring policies and personnel practices of the 
company. 

2. Hire husband and wife teams. 

^. Work toward removing all pockets of prejudice at all levels. 

4. Consider pregnancy as a temporary disability and retain positions for 
the returning employee. 

5. Appoint an ombudsman or someone in an equivalent p>osition to 
handle those personnel problems which must be solved by someone 
other than the immediate supervisor. 

6. Print and make available to employees personnel policies. 

7. Establish day care centers for the children of working employees. 

8. Give part time employment to available workers 

9. Kven during times of economic depression or recession, send 
employees to seminars, conventions, etc., in order to disseminate 
and/or recc.*" information concerning new developments and ideas. 

10. Have specifically trained personnel management /eople who are 
knowledgeable about the corporate personnel policies, 
B. Women who are discriminated against should be urged to take corrective 
action, first on an in-plant level, or if this procedure is not effective, on a 
higher level through government channels. 
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Workshop I\' oudiiu'd sonu' of {he kvy ]nn\)\i:ms ( om crnin^ women 
cMiujiiu'crs ill govern inrnt a nil sniifgcstL'cl soliwions tluit would be effect ivc 
throii^hoiii the s^stem. 

I. Cicnerai Cloniincnis on th'.' Worksho') 

A. Til'; primary value of this w(>rksh(»p w ls increased iintierstantlini^ on the 
part of eac h member eoruernii tr ilu- miiUitiuIe of clifferenres that exist 
ii\ ernj>lo\'nu'nt prat tiees am(>-.ir \ arious ageiu ies of jrovernnient, and 
therefor<' llie difficulty of propo.sintf simple solutions tt) enmmoii 
problems. It was discovered . amoni^ other thint^s, that no two a^oneies 
have exactly the sam*' proeediires or methods for imj)lenientation of 
broad "tO]) level" i^uidelines. This is true even within various ciej)nit- 
ments of the same ai^ency. There is not one identieally administered 
Federal C.ivil Servic e S\ steriu i'his fact, more tiian any other, influenc < d 
workshop diseussions. Therefore a serious attem]>t was made to icU'nlif\ 
tieni'ra] [)roblenis aijd reeomnicnd aelions thai wonld he <ip{)li{ able io 
Any a.t^jeiiey 

B. Be- anse the members f-et{ucn I ly foiuul laek of knowiedj^e hampered 
tliseussion. olhei' (-onb'renc e attendees who were c nsidered experts and 
some ol *he i^uest speakers were invited into the worksh(jp to "testify." 
This was of sigiiifieant assistanee, but unforlunalely ^lu h experts eoidd 
not always be continuously present during the entire Conference. 

II. The Pro[)Jems Consideretl by This Workshop 
A. Altraeiinuj more women into g<>\ernment 

1. This problem is not limited ^o women idl student engineers arc 
[ehu taut lo enter i;overnment when industry is birint;- I'his is better 
than in the past. Younj^ ent;incers now receive comparable or l)CLter 
startini; salaries than in industry, i)i the Fcdcrdl ai^rtu irs. States are 
still below industry and cities and counties are in between. 

2. There ar^- problem.s in tit f rac-ting lu-w engineers when we RIF"* <>ider 
ones, bong time i)lanning. however, requires ''new bloc^d" to be 
brought in at regular intervals. 
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The best method of attracting new graduates is to have attracted 
them earlier; i.e., through student trainee and summer hire pro-ams 
and through cuH>p programs with colleges and universities. Both 
programs, however, require good supervision and interesting jobs. 
Prospective employees can be **turned off" as well as on. 
•4. The Federal recruiting projjam is not satisfactory. There seems to be 
no long-range plan and salesmanship is poor. The entire program 
needs updating. The Dictionary of Occupational Titles used in 
recruiting (primarily by non- Federal agencies) is badly out of date. 
Updating action by the Department of Labor is recommended. 

B. Increasing opportunities for women already in government. 

1. It was generally agreed that the recent (May 1971) Presidential Order 
to Federal Agencies which requires them to look wi»hin their 
agencies to promote women and to insure equal recruitment of 
women may eliminate many of the discriminatory practices now 
found (both overt and covert) in Federal agencies. The O^'der is too 
recent, however, to fully judge its effectiveness. Only passage of the 
Kqual Rights Amendment will solve the problem for all agencies- 
Federal and non-Federal. 

2. Many government personnel, particularly in the middle management 
areas, take a **don't rock the boat" attitude toward equal oppor- 
tunity problems of women employees. Too many women also take 
this attitude and don*t even try for advancement. 

3. Veteran's preference rules generally work to the disadvantage of 
women (because more men than women are veterans) but such rules 
are National policy and are "sacred cows." 

4. Information concerning the Equal Kmployment Opportunity 
program f Federal) is not widely disseminated. Even the Coordinator 
has a hard time receiving information. The newness of the program 
may be the reason for this. Tracking action by the Federal Civil 
Service Commission is recommended. 

5. U was generally agreed that women must let management know that 
they are interested in advancement and must look into all oppor> 
tunities themselves. *Tf she doesn't c?^e enough to push her own 
career, she doesn't deserve a promotion.*' 

6. The manner in which the Merit Promotion Program is implemented is 
sometimes less than fair, but competition is tough and women have 
to be prepared to compete. 

7. Academic and management training programs are available in some 
form, varying from formal programs with participants identified by 
the agency to programs dependent upon the individual employee's 
initiative. Training is generally available to women, although: 

a. Supervisory training has been denied to women engineers and 
scientists in the city government agencies represented. 

b. Training programs requiring field activity are frequently denied 
on the basis of rough terrain, bad language, etc.— more in Federal 
than City Government. 

It was agreed, however, that the sample size of this group was too 
small, %vith too natrow a scope, to really determine if women are 
generally discriminated against in this area. This problem would also 
be resolved by passage of the Equal Rights Amendment. 

8. Top management needs feed-back on problems; i.e., raise a fuss tf 
discriminated against. First line supervisors will resent this action 
however. 
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9. One way to overt omc dist'rimination is (or women to k**'" •he 
respect of contractor personnel with whom they work. 11) is will 
feed hack to ihcir own management personnel. 

10. lieing a trail-blazer makes it easier for the next person but doesn't 
Hain much for yourself. 

1 1 . Finn direction is needed from the top, with specific instructions 
/directives tin what cafi not be denied to women. Althouj^h various 
Orders, Amendments, etc, now cover these in general terms, an easy 
to read list of *Vannots." such as **cannot deny employment because 
of required shift work, travel, etc.," is needed for working level 
personnel. 

12. Manaj?emcnt needs an open door policy on complaints and grie- 
vances. Some agencies have responsive grievance procedures while in 
other agencies, processing a grievance may take two years. 

13. Most government personnel departments serve neither management 
nor the employee. If an employee receives an unsatisfactory answer 
from personnel, the employee should go up the supervisory chain to 
confirm or refute the information. 

14. The Federal Women's Coordinators should be responsible for 
informing women employees of ihcir rights, as well as acting on 
grievance matters. Whether or not they can properly do this depends 
on the number of women they serve as well as their position. Some 
agencies have F.W.O.*s in high level positions full time and others at 
low grade levels and serving part time. More specific direction is 
needed concerning the criteria for implc*menting the Federal 
Women's Coordinator Program. 

1.5. Provision for part time employment (less than eight hours per day 
and possibly less than five days per week) in various (government 
agencies would be highly desirable. Such employment. 

a. could not apply to all agencies because of special work 
requirements but would be ideally adapted to computer opera- 
tions and laboratory test activity^ 

b. could only offer limited career advancement. 

c. would be ideal for present full-time employees who would like to 
start a family, as well as for the engineer «vho wants to return to 
the work force after raising a family. 

d. would require changes in manpower position ceilings and/or 
policies. Management would not give up a full>tirne position for a 
half-time position but might accept two half time employees 
against one position. Such a federal program is now possible, as 
temporary employment, but is not widely implemented. (A 
study of this problem in depth at all levels of government would 
be highly desirable but would be quite costly and difficult to 
implement.) 

, The rote of the woman engineer in making her government agency more 
responsive to social needs. 

1 . Each engineer in government should become involved in community 
activity — lending technical knowledge and advice on community 
projects such as highway projects, new sewer systems, etc. 

2. Engineers, particularly women engineers, need to make a personal 
commitment to inform the community of how technology is relevant 
to the needs of society. 

3. Engineers must reaffirm their moral responsibility to ensure that 
proper regard for the safety, health and welfare of the public be 
given full consideration in the solution of technical problems. 

- . 



III. Recommended Resolutions:* 

A. Be it resolved that thisConferc f endorse the proposed Equal Rights 
Amendment to the United Sta^v Constitution, which would provide 
that "Equality of rights under the law shall not be denied or abridged by 
the United States or by any State on account of sex," and that individual 
engine' rs be urged to express iheir support to their Congressional 
delegation. 

B. Be it resolved that women engineers make a personal commitment to 
inform the community of how technology is relevant to the needs of 
society. 

C. Be it resolved that Federal and non-Federal Civil Service Commissions 
facilitate part time employment in Government. 

D. Be it resolved that women engineers be encouraged to provide feed back 
ef their problem to top management when necessary for solution. 
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* Resolutions passed by the Conference. 
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Worshop V addrcssrd itself (o fivt* main ]3r()l)Icm aroas. KxttMisiNc and 
encompassing ret (jmnifjidations for ]>rt)>Trams and action that would greatly 
increase* tlic effective participation of women in eni^ineerini;^ in education were 
made, loj^ether with suggestions for means of implententation. The five areas 
considered wer^: 

F The emplt)ynient of women in eni^ineerini; faculties, 
2. I'he promotion of women faculty memljers. 

The presence ol women in policy-making positions in universities. 

4, 'I he cffci i of the mislcadin^^ imat^e .jf women in engineering. 

5. The low enrollment of w<.)men as eni^ineerinti; studcrits. 

Problein Area I: Insufficient Number of Women I lired for E'.nj^incering Faculties 
Recommendal ion ; 

1. Create part-lime faculty positio.is t-n tenure track, requiring teaching, 
research and service with prt)port ional salary and tei.ure credit, e.g. 10 y?ars 
at half-time for half pay wovvld yield live years credit tc^ward tenure, 

2. Place qualified Nvom^Mi on committees responsible for new a})pointments. If 
properly qualified women are unavailable from within the pertinent 
academic unit, obtain them from related disciplines or institutions- 

S, Whenever a faculty position is open, the appointment committee will, before 
the position is filled, im^estigate qualified women and ensure that ihey 
receive full consideration. 

4, Professional societies appoint qualified women to panels available for fXPD 
(Kngineers CA)uncii for Professional Development) accreditation visits. 
Chairmen of KCPD accreditation visits include on their teams women frorr 
these panels. 

5. Professional societies nominate and/or appoint qualified women to the 
Kducation and Accreditation Committees. 

f). All accreditation visiting teams ask (iirect questions regarding status imd 
participation of women (mt the fat uity 



7. Society of Women Kngincers join F.CPD. 

K. Kliminatc nepotism rules as applied to en^incerinj^ fac ulties and present to 
applicants and candidates written evidence thai nepotism is not a considera- 
tion at that institution. 

9. Present to ali applicants and candidates a written statement that women are 
considered on the basis of qualifications alone aid there is a single salary- 
scale and equal opportunity for advancement for alt faculty. 

Means of Implementation: 

A. Publish annually an upKlated list of en^ncering schools having women 
faculty. List names and departments of women faculty and number of 
women students in the school or college. 

B. Prepare article for Journal of Engineering Education (American Society for 
Engineering Education) illustrating influence of women faculty on recruit- 
ment and retention of engineering students. 

C. Distribute the foregoing list and article to all deans of engineering and their 
provosts and presidents. 

Problem Area II: Inadequate Promotion of Women Faculty to AJvanced Ranks 

Recommendations: 

1. Promotion review committees include qualified women. Where qualified are 
unavailable from within the pertinent academic unit, obtain them from 
related disciplines or institutions. 

2. Review status of all women faculty now in engineering schools to assure 
equity in salary and promotional opportunity. 

3. Review activities of all women faculty in engineering schools to assure equity 
with respect to teaching, service and research and opportunities to gain 
experience in such activities toward promotion and tenure. 

Problem \rea 111: Insufficient Number of Women Faculty in Policy-Making 
Positions 

Recommendations: 

1. Place qualified women at all faculty (and student) levels on search and screen 
committees. 

2. Distribute a flyer including a list of people on the search committee, 
designating the chairman, describing the needs of the institution with respect 
to the position open and calling for unsigned nominations. 

Problem Area IV: Generally Misleading Image of Women in Engineering 

Recommendations: 

1. Women engineers and college administrators be aware of the danger that 
isolated women on engineering faculties, while giving the outward appearance 
of an open policy toward women, may in fact be evidence of restricted 
opportunities for women. 

2. Professional societies nominate or appoint women to all professionally 
oriented committees of ECPD. 

Means of Implementation: 

A. Write to Cattell Press to change title of "American Men of Science," to 




"Directory of American Scientists.'' 
Problem Area V: Low Enrollment of Women in Engineering Schools 



8ft 



Ri'( onuiu'ntl.it ions : 

I. "IIic I ojiitTi'iiii' gioup authori/t' distrihutioii ol" tlic attatlu'd rcfoiiuiR'nda- 
tioii to iliMiis ol I'Jii^iiu'i'iiim. 



Rci omuicndcd Resolution on Women Faculty in Eni^int crinif Schools: * 

Whereas \\\c cniployinciit ol women cnijrin.rorinjjr I'arulty members is tlie ck'arest 
iiulit ation ol a posilisf institutional policy toward women in cntjinecring, and 

Whereas it lias been denioiistialed that women engineering laeulty liave a 
jjositive inlluen^e on the reeruitinent and retention of engineering students, 
especially women students, and 

Whereas many tjualilied w{)nien are overlooketl lor possible appointment to 
ent^ineerm^ laeult ,' or ad)ninistrat ive positions t)r, onee apf)ointetl, <ire tot) often 
restrit ted in promotional opp{)rtuiuties, 

Sole therefore he if resoliwd that this CA)nferenee urv^e ali engineering sehot)ls to 
gi\ e full eonsiderat ion to the appointment of women to laeulty positions, based 
on qualif it ations alone, with single salary st ale and equal (^p})ortunity lor 
ad\aiuement a itl speeinealK- re jet ting any eonsideralioi. o! iiept)tism. 

lU' if further resolved that all appointment, })roniotion, accreditation, searcli and 
screen committees include tjualilied women and, il none is available within the 
pertinent acatlemit unit, that they be obtained from related disciplines or 
institutit)ns. 

lie it still further resolved that j)art-tinie faculty positions be created t)n tenure 
track, retjuiring teaching, research and ser\'ice, with projjort ional salary and 
tenure credit . 

Hecomviendcd Res^>lution .>/i i' nrollmcnt of Women in Engineering Scnools:* 

Whereas the enrollment of women students in engineering stlujols has in' reased 
over the la t ten years, but is still far below im accej)table level. 

He it resolved that the Sleering Ct)mmittec of this ct)nl'erence authorize ..nd 
encourage distribution t)f the attached specific recommendations evolved at this 
Ct)nference to all deans of engineering scliooU for implementing a program for 
recruiting and retaining women students in engineering prcjgrams. 

Re it further resolved that this conference encourage the Society t)f Women 
Kngineers to make aimuai mailings requesting from all deans inform.- tion abt)ut 
the effectiveness oi their efforts to implement these recommendations, and to 
provide accurate enrollment and degrees-granted statistics bv sex. 

^"[^f solutions passed by the Confcrrncc. 
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A. Appoint .1 Ooorclinator 

AppdinI sonn'oni" to [he i:i( ulty tlu* St lun)I t)l I .ni;iiKH'riii^ to t oordiiiatf 
rftruitiiii^ jui retention I'llorts ainu'il at women stucleiiis in cn^incoi inu;. 
Such A p<-'r,son shouUi be; 

1. interested in eiuouiai^ing women to enter engineering and in j)r()vitlin^ 
attraelivc role models. ^ 

1^. PreforabK" a woman i.iciilty member oi" odier woiiian attaehed to the 
eiii^ineerin^f sclu)ol, e.g. academic advisor, assistant dean, or administra- 
tive assisuiiit (iu)t a seerelary), if a I'aeiihy member eannot yet be i'oimd. 

Ihcse rcsponsibililies should et>mpris<." a siirnitieaut pr<iportion ot" ihis 

person's work-load. 

Xeees.sary mone\' should be aUocated for recriiilment and retention 
aeli\ it ies. 
H. Remove Restrictions 

I . Rt'vise all admissions polieies to eliminate discrimination ai^ainst the 
adniissitm v)f women students into the s. liool of eni^ineeriiii;. 

2. Review finaneial aid polieies tt> see tliat women eni^ineerin^ suidenis are 
^i\eii equal consideration for available fini'neial aid. 

(1- Kst.iblish Scliolarsliips ^ 

Seek a<iditional funds to estabbsh seholarshi]), grant, and loan support for 

wt)mL*n students majoring in engineering. 
I). Prtjvitle Engineering Kxperienec 

Provide ojipt)rt unities for ^vomcn stutk'iits to gain experience in cngineei^ing- 

related jobs-. 

1. Increase ()p])ortunities in coopei alive prograin:-. 

2. Provide on-eampus jobs related to engineerii i;. 
'.\ . r.stablish summer job programs ft)r women. 

K I^. ylieize Opport a nit ies 

Publiei/.e oj)portunities for woiiien stiulents in the field of engineering and 
state the eoilvV,- 'A'jllingiT'ss to enroll women students. 
1 . Pu»)lieily iiiaterials made very attractive a»id eontimiaUy updated 
n. Pamphlets avaihible from the Women'.; Bureau 
1). Pamphlets available from the S.UM'l. 

e. DeveU)p new nii'teiials dealing with your particular school 
2. Inckuie pboto^aphs of women students and faculty in engineering 

seiiool catalogues and (Uher publications. 
.'5. Revise the college's published materials to use tlie words "[le and slie" 

when referring to engineering students. 
4. f.stablish summ'.'r institutes on your canipus to iiitrt)duce high st hool 
girls to engineering and effective role models. 
V\ Identify Potential V'omen Students 

Potential women students can be sought from at least f<uir sourt es: 
I. Students expressijig interest in your college or university 

a. \\'on!en students who have already submitted a}>j)li<"ations to your 
college and who have hi(^h math scores on the SAI" or ACT tests. 
(College admissi(jns offices should have SAT or ACT scores avail- 
able.) 

1>. Women who have applied lo your college and who slate an interest in 
any of the following majors: 

Math, j)hyslcs. chemistry, biology, gcolog^■, computer sciences, other 
]jhysical sciences; math teaching, j)hysical sciences teaching; pre-nied 
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and prc-law; as wi'll as I'ligiiu'crintT. 
2. Stiuk'nts witli iu'ccss;iiy aj)iitii(lc aiul/or intt'rcst (but vvho liavf nol yt't 
expressed an interest in aj)j)Iyini' to your eolleiie) 

a. Hii^li school ^iils who score hi^h on the math j)ortion ol tfu- National 
Merit Scliohirship test. 

b. Hii^li school i^irls wiio indicate an interest in eui^ineeriui^, math, or (he 
plnsical sciences when (hey take the National Merit Scholarship 
tests. 

t. Hii^h school i^irls reconunended as havintj outstaudinm records i!i 
math and science or haN'inu; stronu; math-science interests. Such 
recommendations can he solicited from hii^h school math and sc ience 
teachers and counselors. (College admissions olTices can supply 
mailing lists ol high schools.) 

d. Hii^h school i^irls j)articipa(ini^ in state and local sc ienc e lan s. 
'i. Women ahead' enrolled in your college and who might he seeking a new 

major 

.1. Math and ph sic al sciences major 

1). Math and i)h\ sical sciences tcai majors 

( . Undecided students 

(i. Students reconnnended hy the Dean of Women's Office 
4. Transfer students trorn connnuniiy or other colleges 
G. Gontacl I*')iential Students 

Senti letters to prospecti\'e students encouraging them to apply to the school 
(d engineer*'ig and providing iidorm.ition on engineering as a major sul)je("t 
and as a c .ueer. 
Such letters might contain: 

1. Names and addresses ol currently enrolled women engineering students 

w ho would be willing to write to high school girls. 
L\ Names and addresses of women engineering faculty members willing to 

reply tu students' in(|uiries. 
'i. Aj)j)lications '• -r engineering scholarships for women. 
\{. IMan I'Ollow-up Ac th i'.ics 

I'Or high se!u)()l gins who respond to this initial letter, N'arious follow-up 
procedures could l)e employed: 

1. Wlien sevjTal girls reply Irom the same high school or the same tity, \)\An 
a visit to the high school by engineering students anci .t Jacnlty member 
(preferably female) to contac t the girls personally 

L*. Invite students to \isit campus and offer to plan visits .'o classes and to 
arrange intc i view with engineering students and faculty members. 

!i. Send personal letters of reply tci inc^uiries from women students. 

4. Tor stLulents li\ing some distance from the university, ask engineering 
alumni to make personal contact wi'di interested students. 
I. I'.stahlish a Retention Proj^^iam 

''.stablish a counseling and reteiuion program for women enrolled in the 

school of engineering. 

I . Organi/.e special orientation programs for women engineering stuc^cnts. 

2. iSensiti/.e all academic advisors dealing with women students to the 
speci.d needs anci poteinial problems of women students majoring in 
engineering. 

.S. Kstablish procedures for following the j)rogress of all women engineering 

students throughout tlieir ecdlege careers and beyond. 
4. Make efforts to see that freshman women have an opportunity to know 
0_ other freshmen and upper class women students in enginecimg. 

Publish an annual directory of all undergraduate and graduate women 
engineering students and women engineering facultN' members. 



(). Make .111 .i( t;vi' cfloit to rduutt* your own fiitrint'rriii^ facultx' and otiu-r 
rni,Mnc-cTint^ stiulrius to \hc ai ( cpt a!)ilily aiui tlt\Mral)ility of liavint; 
women fiu'infci s , 

7. Kc-tain and tall altrntion to rtlft live tVmalf rok- modt-ls lor th- wonu'ii 
studcnt.s. 

All institutions keep aecurate stalisties by :»e\ t)n enn)llmenl ami tle^rees 
granted. 
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l\Ci (ij)iluhiii()n: llic Society- Tci lDioliriy (laf) and 
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Chairman: Aiuircw A. Arcnt /, Jr. 
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John I). Akk'n Rutii A. Kini^ 

Andrew A. Arcnl/., Jr. Marit^n .\i'>nct 

Bclt\' Kt)U Bailey Mary Ross 

Dc spina liniiKxhris II. \\. Slicldou 

L. I). Clhipnian ^xolKTt \V. Sinitl 

\aiu\' y\{/.va\ MarN' d. SiA\\vv 



AfUT i oiii|)I''ti!i^ tlir tasks oullinrti ior Workshop HI, llu- nu'ni{)iM"s of" (hal 
Woi ksliop formed Worksliop \'l in orclcr to pursue furtluT sotm.- of tlic n^ciu'ral 
issues <-on<'oriiin.t; ihf tjctwccvi tct imology ami soci"iy. llu- role \v(3iikmi 
rnginrcrs in !>ri^i,Liir^i4 the t;aj) and tlio oppo. tunity f<»r women t(j rxcreisr their 
role. 
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The Ourstions 

A. ShouUi llicrc he more women in cngincerin.i;? If s<', wliy .* 

1. Is liie ini]>litation tint women wo^dd be ;^'vcn inore eredcnee by 
other women i exphiinini;" tcehnoltj};;^'? 

2. Is the inipliraiion that women ar»' more sensitive to llie ne^'ds of 
society and tli ere Tore, women eti;L,nneers will be tlie leaders in 
'*bridi^in^'* the gap? 

B. Assurnini; that there is not etjual mdtivation for won^en to enter Mie 
tcehnologic al fields e.i;. ent;ineering, wliat are the causes i'.nd wliat are tne 
remetlies? 

! . sh.ort term 
2. lont; term 

C Assumint^ that there is not cq' ^l opportunity lor women to enter the 
teclino Inimical fields e.i^. cni^ineering, what arc the causes and what arc the 
remedies? 

1 . short term 

2. loiii^ term 

I). Should women be included amongst the leaders in setting the j/rioritie*s 
<iiid goals of society or at least be niajtir participants iii the formulaLi()n 
thereof? If so 

1. How can women in technical fields lielp? 

Do tliey need numbers tt) do so? 
Do they need m()re status to do so? 

2. If the answer is yes, how (io they do so? 

3. How can these women form a consensus about these g()als? 

K. Assuming that the gap is an expression of a dissatisfaction with the* 
(juah'ty of life with wliich technolo.gy fias or has not provided sot iety, 
can technology/ '*bridge" the gap? 

I. with a large proportion of women in engineering ranks? 
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2. with a better uniirrstanding of '-'.e processes of technology by the 
women in society? 
IL Summary of Discussion and Conclusions 

A, Women Bridging the Gap 

1. The generally belie cd fact that womr»^ have a greater sensitivity to 
the needs of society can be used to the benefit of all, 

2. Women engineers can communicate with non-technically oriented 
women concerning the need for and problems of the products of 
technology. Then the greater the number of women who have some 
understanding of technology, the better these informed women 
become as citizens, as voters and as users of the products of 
technology, 

3. The more women engineers there are to assist in the stimulating of 
interest in and basic knowledge of technology the greater the number 
of women who can be reached and informed, 

4. Bringing women into the profession will **humanize** male engineers. 
Men and women engineers working together V 'bridge the gap*' 
and to inform the non-technically oriented can do more than either 
men or women alone. 

5. Means of **bridging** the gap, 

a. TV programs 

A, Independent producers might be interested in special interest 
programs, 

B, There are now some channels specifically for educational 
programs and efforts are being made to have more so 
designated, 

C, Local school TV programs viewed in the classrooni can be 
utilized to inform students, 

b. Advertisements 

A. Some companies already in their advertisements explain 
technological problems in terms which the average 
non-engineering person can easily understand. This is helping 
to '*bridge**the gap. More companies should be encouraged to 
do likewise. 

c. Speaking to women's groups 

A. Women engineers should be encouraged to speak as often as 
possible to women's clubs etc, taking the opportunity to 
discuss and/or explain in non-technical terms some facet of 
technology of interest either locally or nationally. 

B. Motivation 
Motivation must begin at an early age, 

A major problem is the lack of technological information given to 
teachers and female students in grades 6 through 10, 
Women working in job levels below their capabilities need to be 
encouraged to take courses and to advance to higher levels of 
achievement— even to the engineering level. 

Girls need to be encouraged to make serious career plans since most 
will be employed for many years. Those girls with aptitude and 
interest in math and science need to be encouraged to pursue the 
subjects and to enter the engineering field. Negative counseling must 
stop! 

Means of motivating 
a. Courses and programs 

1. AIAA (American Industrial Arts Association) has very 
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helpful publiialions. However, since illuslrations do nol 
ini'ludc women, SWK (ScHiciy of Women Knjfincors) should 
work with AIAA to incorporate women engineering informa- 
tion into the publications. 

2, KCCP (Engineering Concept Curriculum Project) The man 
Made World is available from Brooklyn Polytechnic 
Institute. 

3. SME (Society of Manufacturing Engineers) has an excellent 
course, but again women are not included in the illustrations. 
SWE needs to work with SME to correct the omission. 

b Scholarships arc available and girls should be informed about 
them. 

c. Since SWE represents all types of engineering, it is the logical 
organization to contact and work with qualified girls through 
Professional Guidance and Education programs. 

d. Schools need to be encouraged to include girls in student group 
tours of engineering activities. 

e. Engineering per se must be considered as the profession - not 
the individual types. This is most important! 

C. Opportunity 

1. rhe«'e is not real discrimination against women enterinff the 
engineering profession. 

2. In theory men and women have equal opportunities for 
advancement. 

3. In actual practice, due to prejudice usually on the lower of 
management, opportunites are not equal us o rule. 

4. Conclusion: The engineering profession must be an **opcn'* one; it 
cannot exist if certain people are excluded from entering or 
advancing in the profession. The *V]osed*' profession could turn 
away both women and men who will not tolerate prejudice. 

I). Setting the priorities and goals for society 

1 . Anyone with the interest and capability can and should h^Ap set 
priorities for society. 

2. A professional person has a better chance of being a leader than an 
uneducated person has. 

!). An engineering viewpoint is important; a management engineering 

viewpoint is not necessarily more significant. 
4. Conclusion: Engineering societies fail to motivate their members to 
participate in the activities of society. 
E. Can technology **bridge'* the gap? 

1. Engineers must take courses in the humanities. This is essential to 
**bridging** the gap! One group must understand the other— the 
humanists and the technologists. 

2. Women have credibility with the public - especially since women 
make up 53 percent of the population at the present time. 

3. Conclusion: Engineers should be encouraged to take courses in the 
humanities so as to develop an appreciation for and knowledge of the 
sociological aspects of society. 

III. Recommended Resolutions:^ 

A. Engineering should be promoted as a profession without regard to the 
separate branches. 
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B. Kn^^inccrinx should be known as an equal opporluniiy profession 
without discrimination. 

C. Ihc Sodi'ty of Women Kngincers should be cniouragrd to assist its 
members to understand women's legal rights. 

I). re< hnology should be promoted as a subject for all to understand, 
l*- All engineers should encourage young women with aptitude and interest 
to consider entering the engineering profession. 
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vJonciiuling Resolution 
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the Conlcrenc*'- 
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Appendix A 
A Post-Conference Newsletter 

This Newsletter reports on the post-conference activities of the Henniker-71 
participants, as well as other items of interest. 

i 

Editors; Vivian CardweSl 

College of Engineering (Box 4348) ^ 
University of Illinois at Chicago Circle 
Chicago, Illinois 60680^ 

Lois B. Greenfield 
College of Engineering T-24 
University of Wisconsin 
Madison, Wisconsin 53706 

Announcements 

1. A follow-up conference is being planned for next summer at Henniker, July 
16-23. Further information may be obtained from Al Ingersoll and/or Olive 
Salembier, co-directors. 

2. The 1971 Conference Preceed'ngs should be published and available by May. 
Herb Sheldon has been working diligently to raise the funds that will be 
needed for this effort, and we are most grateful to him. 

; 

3. Mary Ann Zimmerman was selected by the Illinois Society of Professional 
Engineers for a special recognition award in the Young Engineer of the Year * 
contest. This was featured in afj article in the Chicago Tribune as **A Young 
Woman Who Really Stops Chicago's Traffic." Congratulations Mary Ann. 

News and Notes 

In this issue, items gleaned from the ri!Sptrnses to the follow-up questionnaire 
will be reported. No attempi t«w^J«5P^V made to be complete. (Especially since we 
failed to ask for names from our respondents.) Rather, our objective is to report 
some of the interesting things that are happening, are in the process of 
developing, or may be about to be future activities. 

Your cooperation in this clearing house of ideas and information is requested. 
Send reports to Vivian Cardwell or Lois B. Greenfield. 

John Aiden plans to issue an Engineering Manpower Bulletin on the subject of 
Women in Engineering. 

Betty Lou Bailey reports that she invited herself to be a member of the local 
ASME committee on career guidance. They plan an evening program on 
engineering for guidance counselors in the four county area. She plans to "get in 
a pitch on women.** 

Q Despina Boinodiris reported on the conference to IBM's higher management, but 

CD 1/^" feels the report was taken *Valmly." She will do her best, though, to keep the 

LijiLMiJii^»ij:iij issues alive. t 

^ - — ^^^^^^^^^^^^ 



Emmy Booy is attempting to spread the word about engineering to high school 
girls, particularly at the economic extremes . . . "too rich to worry or too poor 
to believe the sterutyped images of women." She's trying to start a student SWL 
chapter at Michigan Tech. Both in and out of the classroom, Kmmy is trying to 
convince engineering students of the relevance of humanities. She's also trying to 
inform fellow female faculty members about the existence of Affirmative Action 
programs. Feels SWK should include synopses of new laws and court decisions 
affecting women in its newsletter. 

L, D. Chapman reports continuation of equal rights activities, including placing 
more women in technical positions each year. 

Amogvne DeVaney disseminated information on women in engineering to girls 
enrolled in pre-engineering and science programs. In an attempt to bridge the 
gap, she planned an engineering design presentation which will be open to all 
students. She called attention to the fact that the female dean of students is not 
receiving compensation comparable to her rank. 

Nancy Fitzroy helped plan a special session on Equal Opportunities at the ASMK 
annual meeting in Washington, D.C. as a result of her activities with Working^ 
Party for goal 14 (equal opportunities). This group plans to promote a national 
program for counseling for minorities and women as high school sophomores, as 
well as college tut4>ring for thrse groups. She hopes that further conference 
activity will- be* directed toward improving the *Mot" of w'omen engineers already 
in industry, particularly those in small corporations. 

Donna Frohreicfi^ hdis published a small pamphlet on Women in Engineering at 
Purdue, has initiated publication of a placement brochure to help women 
students find si^tnmer and permanent \o\i% and plans to launch a recruiting 
campaign to increase enrollment of women in engineering at Purdue. 

Lois Greenfield kas distributed the Women's Bureau publicationT **Why Not Be 
An Engineer?" to all juniors and senior high school guidance counselors in 
Wisconsin. She wrote **Women in Engineering Education*' scheduled to appear in 
lh»'* li^ruary issue of Contemporary Education. Also helped develop a program 
presentation for the Wisconsin Personnel and Guidance Association on women in 
engineering. 

Joe Grier has planned and developed a summer internship program for wonri 'n 
engineers and physicists, and set specific goals for employment of women n 
*72— goals which are five times higher than *71 results. 

Jackie Gutwilh'g, aschairnian of the Citizens' Advisory Council on the Status of 
Women, reports that CACSW has developed and distributed a new paper on the 
Equal Rights Amendment, dealing with the potential effects of ERA on alimony 
and child support laws. 

Madonna Hardie has participated in meetings of division heads and EEO officers 
in her role as Mid-Continent Region Federal Women's Program Coordinator for 
the U.S. Geological Survey. Reports that she's writing a column for the 
Topographic Division's monthly newsletter, "The Last Word," and has worked 
to make her group's youth summer aid programs more meaningful to the young 
women they employ. 

- '"^ - 
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Arminta Harness has publicized the conference in her organization newspaper, 
and through progranns prepared and presented to Los Angeles chapters of Zonta 
Internationcil, SWE, and Lindenwood Alumnae Club. She states, *'I think that a 
future Conference should address the subject of women engineers progressing 
into executive engineering and management positions, including information and 
discussions on the psychological and sociological aspects of management and the 
problems of continuing education and training.** 



Charles Horne has talked to technical societies and chambers of commerce on 
the value of women in engineering, and is encouraging career education as 
defined by Commissione- Sid Morland of Education, comments that "We still 
need to get the sociologists and techologists rOGETHER.*' 



Al ingersoll reports on the achievements of female engineers at l/CLA i.e., 
student Ann Hoch is the first woman engineer president of the all school 
professional society; Diana Shows is the only student member of the 
Undergraduate Policy Committee of the School of Engineering and Applied 
Science. During En jineers Week, UCLA plans to host a tea foi women students 
in high schools and community colleges. He requests ideas for topics and 
speakers at the 1972 conference on Women in Engineering to be held July 16-21 
at Henniker. Olive has suggested the title '*What you Always Wanted to Know 
About Women Engineers am* Were Afraid to Ask.*' 

Ruth King has written a memorandum for general reading within her company 
for technical personnel training and recruiting departments, which suggests some 
interim measures to open technological job opportunities to women through 
on-the-job training, and by means of summer jobs. In addition, she suggests that 
**. . .efforts should be directed toward setting up programs in the schools to 
develop engineers or engineering technologists from mathematics and science 
majors.*' 

B. A. Krenzer, 1970 American Business Woman of the Year, has written an 
article for Women in Business on the Henniker Conference, and has talked to 
many groups, such as American Business Women's Association, student groups at 
University of Illinois. As a member of the Guidance Committee of the local 
Affiliated Technical Societies Council, has prepared a r^w package program for 
high schools to encourage any interested students to consider engineering. She 
suggests that Hennikerites should be encouraged **to get on speakers lists ... .It 
doesn't pay and the food isn't always too good but with a catchy title one can 
get lots of calls . . .to women's groups— anu they make ideal audiences for 
^bridging the gap' material." 

Harold L. Letch distributed his speech on ''Opportunities for Women Engineers 
in the Federal Service" to all coordinators of the Women's Program in all Federal 
Departments and Agencies. 

Marion Monet wrote a note to the Chairman of the Board about the lack of 
women at executive levels. She reports that a few months later a black women 
was named to a Board of Directors* and wonders whether her letter sensitized 
them to the need of a woman. 



Nancy Nthan reports that she is interested in initiating a program of research on 
Y „ recruitment similar to Betty Pollak's at Oklahoma. Also plans to study relation 
tlM\> between data on women college students and women engineer) ig students. Is 



104 



.ulvisor lo women t'lii^inct'i mi^ stuclcnu" j)r()p()sal to do a s\ stcnis ni,^inccrin.i; 
study on liousini^ j)r()l)lcins in (^hicai^o. 



John Parrish has completed explorintr tfic possibilities for f"in;iT' \\\^ the 
workshop o'-" "what women eni^aneers do" with various founda*' .,. He's also 
exploring j)Ossibiiilies for support of a c onference on 'Miridr' the Literature 
Cjap." 

David Reyes'C'iicrra continues to support pro.i,T">r . tfiat "eneoura.i^c women to 
eon.iidcr and understaiui enginec'iing. " \'- .uggests that in the future, 
conferences inchule more people u) thr i.^ influence the young, as 411, Girl 
Scouls, etc. "Working with those wl r .vill be in the j)rofession lO-If) years from 
now is extremely inipt)rtant." 

Miiry f\.')ss iias talked io \cral groui > on women in 'Engineering, and apj)eared 
on \v.i \'y interviews rn (he same topic. She's also f)articipated in counseling 
sessions with junior and senior high school girls. 

Irene Sharpens bab\' girl, Jennifer Claudine, was born October 1. Irene decided to 
coiuinue w()rking, so she'll "be able lo maintain more professional c(^*^tacts with 
horn I can 'teani-up' tt> a/conij)iish some of our goals." She has continued h?r 
ser\'icc on the Federal Women's Program ommittee of the Denver I'cderal 
I"'Xecutive Hoarti and in 'lie Association on I'ederal Professional and 
Administrative Women. As a result, "negative'* loim letters previously sent to 
W'omen going on ni^lernit\' leave will no longer be sent. Is also concerned with 
insurance ct>verage terminated hetau^-j of job termination coincidental to 
pregnancy. 

Ilerit Sheldon has wTiiten hMters t() engineering VP's of operating telephone 
comj)anies on ways to augment nuinbns of female engineers. Helped develop an 
engineering assessment program designed to identify individuals (females in 
particular) with potential to work in entry level application engineering 
iissignments. Also established engineering manpower action coordinators in the 
operating companies to implement programs. 

Mury Sohlt'7- chaired a meeting of the Detroit section of SWK, reporting on the 
Henniker Cic nfcrence and discussing "Women in Kngineering -Hridging the Gap 
Between Technology' ami Soeiet\'" Vvith the set lion membership. Has tried to 
make intlividuals in her company aware of their responsibilities in giving women 
e((ual opportunities. Plans to work with local SWE in PLngineers W^eek activities. 

Robert Smith luis ^Jcveloped a si iilc- narrative presentation aimed at secondary 
s< lu)ol students to interest them in engineering Emphasis is on bridging the gaj), 
and persuading women that engineering is a rewardmg career. This will l)e 
su!)miii('i to the National Career Development Commiltee of ASM, f«)r possible 
Use' by :»11 rhapteis. 

He feels thai women members ()i all major tcchr.ical societies siiould make iheir 
voices heard at this time, vvhcn the societies are r?cxamining iheir goa):> and 
moving away from their traditi()nal technical and educational activities. 



ERIC 



Winifred White is working hard as editor of the Proceedings -.f the Conference. 
One of the main facets of Lor job is to encourage girls m the study of engineering 
and t\) help women engineers in their professional progress. 



Eileen Woods who did not iittcnd the c {inference, !)iit helped to plan it, reports 
that the Chiea.^o seetion of S\VK iuis joined the Illinois Kngineerhig Coimeil, in 
order to .i;-aiu added profcssioiuil [)aekiT^i^ in inllueneiiig letrislation aileeiiiii; 
women enj^iiieers. 

The Ch'cago scetioaof SWK helci a symposium of fe/Tialc sci'Mitists and engineer:, 
to discuss "Women and their KngineeririL^ Power." 

Pat y^'man has wTittcn several letters to innuential persons on hehall' of equal 
rights legislation. 

Mary Ann Zimmerman has made contact with a group of New York engineers 
wIjo pul)lish a magazine, SPARK, devoted t(j increasing engineers' awareness of 
their social res])onsibilities. Has talked lo a JF/rS club in technical higli school 
about women ii^ engii^eering. 

"Attended National Coi^ferencc on OJ'l^ Programs for Disadvantaged Youth in 
p:iraprofessi()nal positions in the engineering and aehiteetural fields. Hope to 
ol)tain a reasonable percentage of positions on the program developed in Clucago 
for women." 

"Humaniziiig the engineer is a larger })roblem than just for women , . J' 

I he C.'ollcgi- of Eni^itu'cring at the University of Illinois at Chicago Circk- has 
joined with the Chicago Sec tion of SWK in ajoiiu eff-' rt to recruit more women 
from minority groups into engineering. The College was also able to add another 
woni;vn to its fi'culty this year, increase its tinrolhnent of woinen by 6 percent 
and double the number ot its black women students. 
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Appendix B 
A Selected Bibliography • 

(Chnmologically arranged, 1960 1972) 

1961 

National Science foundation, \\'omen in Scientific Careers. ]\x\y 1961, 
1962 

Kmma C. Barth, Engineers in Skirts,** Sational Business Women^ April 
1962. 

Stella P. Manor» *'Opportunites for Women During the Decade: Women in 
Engineer ing» Past Present Future/' Women in Engineering Conference. Uni- 
versity of Pittsburgh. April 1962. 

"Women as Engineers," industrial Bulletin, New York State. Vol. 41, June 
1962, pp. 2-65. 

Betty Lou Bailey. *'Women Can Be Engineers,*' Speech at the College of 
Engineering^. University of Illinois. Urbana. Illinois. October 27, 1962 
(Mimeo). 

1969 

J. IlulU **Oppoitunities for Ad\'j'icement of Women in Professional Engi- 
neering Employment/* Proceedirigs The National Conference on Women in 
Engineering. University of Southern California, Los Angeles, 1 963. pp. 
27 31. 

Stanley S. Robin, A Comparison of Male- Female Holes tn Engineering, 
doctoral dissertation, Purdue University. 1963. 

1964 

Sigrid Marczoch, *'Why Don't American Women Go Into Engineering?" 
American Engineer. Vol. 34, No. 8, Aug\ist 1964. pp. 27-32. 



Dael Wolfle, "Women in Science and Engineering,** Science, Vol. 143. No. 
3639. September 24. 1964. p. 1389. 
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